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ARTICLE BEGINNING

1993 ENG NE COCLI NG
Mazda Cool i ng System Specifications

Mazda; RX7

COOLING SYSTEM SPECIFICATIONS
COOLI NG SYSTEM SPECI FI CATI ONS (W TH HEATER)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Qs. (L)
RX7 9.3 (8.8)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE COCLI NG
Mazda Drive Belt Adjustment Specifications

Mazda; RX7

BELT ADJUSTMENT SPECIFICATIONS

BELT ADJUSTMENT SPECI FI CATI ONS ( NEW BELT)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application (1) Deflection - In. (mm
Alternator . ...... .. .. 15/ 64-17/ 64 (6-7)
A/ C Conpressor ... 9/ 64-5/32 (3.5-4)
Power Steering Pump ................... 9/ 64-5/32 (3.5-4)

(1) - Deflection with 22 Ibs. (10 kg) pressure applied
m dway on belt run.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE COCLI NG
Mazda Engi ne Cool i ng Fans

Mazda; RX7

ELECTRIC COOLING FAN
COMPONENT TESTING

COCLI NG FAN MOTOR CURRENT SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Engi ne Anps
Low Speed ...... ... . ... .. 5.8-11.8
Medium Speed . ... ... 6.5-12.5
High Speed ......... ... .. ... ... ...... 10. 6-16.6

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Cool i ng Fan Motor (2-Speed or 3-speed)

1) Ensure battery is fully charged. D sconnect cooling fan
not or connector. Connect anmmeter between battery and cooling fan notor
connector for desired fan speed test. See Fig. 1.

2) Ensure fan notor operates snoothly on all speeds at
specified current. Check current draw agai nst COOLI NG FAN MOTOR
CURRENT SPECI FI CATIONS table. See Fig. 1. If fan notor draws nore or
| ess than specified anperage, check wiring. If wiring is good, replace
fan notor.
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Fan Motor
Connector

LOW SPEED

Ammeter —-[fl

HIGH SPEED

. 93E84552 .
Fig. 1: Testing Cooling Fan Mot or

Courtesy of Mazda Mdtors Corp.
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Ther noswi t ch

1) Turn ignition switch to OFF position. Renpbve thernosw tch
fromthernostat housing. Suspend switch in container filled with
water. If thernmoswitch has 2 term nals, connect ohmmeter between
thernoswitch termnals. If thernmoswitch has 1 term nal, connect
ohnmmet er between term nal and thernoswi tch base. Gadually heat water
whi |l e checking switch resistance. See Fig. 2. See THERMOSW TCH
RESI STANCE TEST t abl e.

OHMMETER

Courtesy of Mazda Mdtors Corp.

THERMOSW TCH RESI STANCE TEST TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Cool ant Model & Tenperature Resi st ance
214gF (101eC) ... ... ... .. . 5X (Maxi mum)
226gF (108¢C) . ........ ... ... .... 1.0X (M ni num

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Cool i ng Fan Rel ay

1) Di sconnect negative battery cable. Slide relays off of
nmounti ng bracket, |ocated on |eft side of engine conpartnent. Renove
fan relays. See Fig. 3.

2) Check for continuity between fan relay termnals "A" and
"B'". See Fig. 3. Continuity should not exist. Check for continuity
between termnals "C' and "D." Continuity should exist.

3) Apply battery voltage between termnals "C' and "D'. If no
continuity exists between termnals "A" and "B", replace relay. If
relay is good, check fuse and w ring.
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g )

‘B" TYPE

93884658
Fig. 3: Testing Cooling Fan Rel ay
Courtesy of Mazda Mdtors Corp.

WIRING DIAGRAMS

NOTE: For wiring circuit information,
di agram

END OF ARTICLE

see appropriate wring
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ARTICLE BEGINNING

1993 MAZDA ENG NES
1.3L Rotary Turbo

RX7

ENGINE IDENTIFICATION

Engi ne nunber is stanped on left front of engine housing,
bel ow al ternator. Engi ne nodel nunber is stanped on engi ne, above oil
filler and oil dipstick.

ENG NE | DENTI FI CATI ON CODES TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Engi ne Code
RX7
1.3L Rotary Turbo ....................... RE 13B

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
REMOVAL & INSTALLATION

NOTE: For reassenbly reference, |abel all electrical connectors,
vacuum hoses and fuel |ines before renoval. Al so place
mati ng marks on engi ne hood and ot her major assenblies
bef ore renoval .

FUEL PRESSURE RELEASE

Rel ease fuel pressure by starting engine and renoving circuit
opening relay (located in underhood fuse and relay block). After
engine stalls, turn ignition off and reinstall circuit opening relay.

ENGINE

Renoval

1) Mark and renove hood. Renove battery and tray. Renove
engi ne undercover. Drain engine oil and cool ant. Renove air intake
duct, air cleaner and hoses. Renobve engi ne conpartnment strut bar.

Di sconnect radi ator hoses and heater hoses.

2) Mark and renove throttle cable and cruise cable. Renove
under hood fuse box nounting bolts. Mve underhood fuse box aside with
harness attached. Mark and di sconnect necessary el ectrical connectors
and vacuum hoses. Disconnect and plug fuel hoses. Renove drive belts.
Renove power steering punp and A/ C conpressor with hoses attached and
ti e aside.

3) Disconnect oil pipes fromoil cool er. Renove exhaust pipe
and turbocharger heat shields. Renove exhaust head pipe. On AT
equi pped nodel s, di sconnect transm ssion cooler pipe froml ower
radi ator tank. Renove bolt securing transm ssion cool er pipes. Renove
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torque converter-to-fl explate bolts.

4) On all nodels, renpbve starter assenbly. Renove
transm ssi on-to-engi ne bolts. Renpbve engine nount nuts. Renobve engi ne
out top of vehicle.

Install ation

To install, reverse renoval procedure. Tighten bolts and nuts
to specification. See TORQUE SPECI FI CATI ONS TABLE at the end of this
article. Fill fluid Ievels.

INTAKE MANIFOLD

Renoval

1) Raise and support vehicle. Drain coolant. D sconnect
negati ve battery cable. Renove air cleaner, intake air hoses and
pressure chanber. See Fig. 1. Renove air bypass valve. Renove air
i nt ake pi pe. Renobve cool ant hose fromthrottle body. D sconnect vacuum
hoses.

2) Renove accel erator cable, cruise control cable and
throttl e body assenbly. Renobve upper intake manifold bolts and upper
i ntake mani f ol d.

3) Disconnect fuel hose frominjector fuel rail. D sconnect
vacuum hoses at intake manifold. D sconnect fuel injector wre harness
connector. Renove intake manifol d-to-engine bolts and renove intake
mani f ol d.

Install ation

1) To install, reverse renoval procedure. Use NEW gaskets.
Ti ghten nuts and bolts to specification. See TORQUE SPECI FI CATI ONS
TABLE at the end of this article.
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1. Fresh Air Duct 9. Connector

2. Throttle Cable 10. Vacuum Hose

3. Intake Manifold 11. Throttle Body

4. Air Cleaner 12. Upper Intake Manifold
5. Air By-Pass Valve 13. Fuel Hose

6. Pressure Chamber 14. Connector

7. Air Intake Hose 15. Vacuum Hose

8. Coolant Hose 16. Intercooler

_ 93D79510 _
Fig. 1: Exploded View O Air Intake System

Courtesy of Mazda Mdtors Corp.
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TURBOCHARGER/EXHAUST MANIFOLD

Renoval

1) Rai se and support vehicle. Drain coolant. Di sconnect
negative battery cable. Renpbve air cleaner, intake air hoses and
pressure chanber. See Fig. 1. Disconnect accelerator cable from
throttle body. Di sconnect vacuum hoses. Renobve pressure chanber.

2) Renove drive belt and air injection punp. D sconnect
oxygen sensor, exhaust downpi pe and catal ytic converter. Di sconnect
turbo control valve assenbly. See Fig. 2. Disconnect oil pipes from
turbocharger. Renove cool ant hoses.

3) Renpbve any remai ning vacuum or air hoses. Renobve bolts
securing exhaust manifold to engi ne. Renpve turbocharger/exhaust
mani f ol d assenbly from vehicle. Place turbocharger/exhaust manifold
assenbly on bench. Renobve turbochargers and control valve from exhaust
mani f ol d.

Install ation

Install turbocharger with NEW gaskets, "O' rings and exhaust
mani fol d studs. Tighten nuts and bolts to specification. See Fig. 3.
See TORQUE SPECI FI CATI ONS TABLE at the end of this article. To
conplete installation, reverse renoval procedure. Prine oil system

. Intake Air Pipe
. Air Control Valves
. Vacuum Hoses

. Intake Air Pipe

. Turbo Control Actuator
. Clip

. Turbocharger Assembly

SN B WM —

] 93F79512 5
Fig. 2: Exploded View O Turbocharger Assenbly

Courtesy of Mazda Mdtors Corp.
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Turbocharger
Assembly

IIBII . IICII

"A" : Tighten To 28-38 Ft. Lbs (38-51 N.m)
"B" : Tighten To 16-21 Ft. Lbs (22-29 N.m)
"C" : Tighten To 32-42 Ft. Lbs (44-57 N.m)
93G79513
Fig. 3: Installing Turbocharger
Courtesy of Mazda Mdtors Corp.

REAR ECCENTRIC SHAFT OIL SEAL

Renoval

D sconnect negative battery cable. Drain engine oil. Renove
transm ssion. On vehicles with manual transm ssion, install R ng Cear
Brake (49-F011-101) or on vehicle with automatic transm ssion, install
Counter Wei ght Stopper (49-1881-055). Using Fl ywheel Box Wench (49-
0820-035), renove flywheel or flexplate. Renpbve rear seal.

Install ation

Apply engine oil to lip of new seal and install in rear
cover. Install oil seal flush with edge of rear cover. Reverse renoval
procedure to conplete installation. Tighten | ock nut to 289-362 ft.
[ bs. (392-491 N.m.

WATER PUMP

Renoval

1) Renpve battery and battery tray. Renove air cleaner, fresh
air duct and intake air hoses. Renove radiator drain plug and drain
cool ant. Renove water punp drive belt. Renove water punp pull ey.

2) Renpve alternator and air injection punp. Renobve upper
radi ator hose. Renove intercooler, air separation tank and rel ated
brackets. Renove | ower radiator hose and bypass hoses from water punp.

3) Disconnect netering oil tube. Renove water punp bolts and
nuts and renove water punp. Renove tenperature sensor connector

Install ation
To install, reverse renoval procedure. Tighten water punp
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nuts to 13-20 ft. Ibs. (18-26 N.nm). Tighten drive belts and refill
cool ant ..

OIL PAN
Renoval
1) Di sconnect negative battery cable. Raise and support
vehi cl e. Renove splash shield. Drain engine oil. Renove stabilizer

bar. Support engi ne using Engi ne Mount Bracket (49-@17-5A0).

2) Renove engi ne nount-to-crossnenber nuts. Di sconnect power
steering oil pipes at steering gear and nounting bracket on
crossnenber. Renobve steering gear nounting bolts. Disconnect |ower
control arms from steering knuckl es.

3) Renobve crossnenber-to-chassis bolts. Renove crossnenber
from vehicl e. Renbve engi ne nounts from engi ne. Renove oil pan
nmounting bolts. Insert knife or screwdriver between oil pan and engi ne
and carefully | oosen oil pan from engi ne. Renove oil pan.

Install ation

To install, reverse renoval procedure. Ensure all old seal ant
is renoved fromoil pan bolts. Tighten oil pan bolts to 79-104 | NCH
[bs. (9-12 Nm. Tighten engine nounts to 55-69 ft. |Ibs. (75-93 Nm.
Add engine oil. Start engine and check for |eaks.

DISASSEMBLY
NOTE: Di sassenbly procedures are with engi ne renoved from vehicle.

Di sassenbl y

1) Renove all external components, oil pan bolts, oil pan and
oil strainer. Wile holding flexplate/flywheel, renmove | ock bolt on
front of eccentric shaft. Renove "O' ring, by-pass valve, spring. See
Fig. 4. Renove eccentric shaft pulley, crank angle sensor and pull ey
hub.

2) Renove front cover. Renove oil control valve fromfront
cover. Renove oil punp sprockets and chain. Renove oil punp. Renove
counter bal ance wei ght, Wodruff key needl e bearing and spacer. See
Fig. 4.

3) Renove flywheel (M T) using Fl ywheel Brake (49-F011-101),
or counter weight (A/T) using Counter \Wight Stopper (49-1881-055).
Loosen tension bolts gradually in sequence. See Fig. 5. Renpve tension
bol ts.
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10. Oil Pump Drive Gear

1.O"Ring = ©8 11. Oil Pump Drive Chain

2. Eccentric Shaft 12. Balance Weight
By-Pass Valve 13. Thrust Washer

3. Spring 14. Needle Bearing

4. Pulley Hub 15. Spacer

5. Front Eccentric Shaft Seal 16. Woodruff Key

6. Front Cover 17. Nut & Washer

7. Oil Control Vaive 18. Oil Pump Sprocket

8. Plug 19. Oil Pump

9. Drive Gear 20. Back-Up Ring

_ 93A84426
Fig. 4: Exploded View O Front Cover & Components

Courtesy of Mazda Mdtors Corp.

Fig. 5: Loosening Sequence O Tension Bolts
Courtesy of Mazda Mdtors Corp.

CAUTI ON:  Keep all apex, side and corner seals matched and in respect
to nunbers near each groove on rotor face. See Fig. 6.
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4) Renove rear housing. If seals stick to rear housing,
renove and place theminto their original position. Renpbve rear oi
seal fromrear housing. See Fig. 7. Renove rear stationary gear
Renmove oil regul ator valve, oil pressure switch and tenperature sender
fromrear housing.

5) Using a small slide hanmer, renove tubul ar dowel fromrear
rotor housing. Before renmpbving rear rotor housing, renove side pieces
fromrear rotor, keeping themin order. See Fig. 22. Carefully lift
of f rear rotor housing. Renmove "O' ring fromdowel hole. Renove rear
rotor seals and springs, keeping themin order. Mark rear rotor for
reassenbly.

CAUTI ON: DO NOT pl ace rotor assenbly on a hard surface.

6) To renove rear rotor, rock back and forth while pulling
rotor. Renove seals and springs, keeping themin order. Renove
i nternedi ate housi ng tubul ar dowel. Turn eccentric shaft so journal
faces short axial direction. See Fig. 8. Renove internedi ate housing
(w thout renoving eccentric shaft), while pushing eccentric shaft
upwar d.

Rotor Face
Number

Fig. 6: Locating Rotor Face Numnber
Courtesy of Mazda Mdtors Corp.
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1. Flywheel (M/T)/Counterweight (A/T) 12. Sealing Rubber

2. Tension Bolts 13. Intermediate Housing
3. Rear Housing 14. Front Rotor Housing
4. Rear Oil Seal 15. Eccentric Shaft

5. Rear Stationary Gear 16. Rotor

6. Oil Regulator Valve 17. Needle Bearing

7. Oil Pressure Switch Retaining Plate

8. Temperature Sender 18. Needle Bearing

9. Tubular Dowel 19. Thrust Washer
10. Rear Rotor Housing 20. Front Stationary Gear
11. “O" Ring 21. Front Housing

. 93B84427 .
Fig. 7: Exploded View O Internal Engine

Courtesy of Mazda Mdtors Corp.
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Eccentric Shaft

Short Axial Direction

Fig. 8 Renoving Internediate Housi ng
Courtesy of Mazda Mdtors Corp.

7) If seals stick to internmedi ate housing surface, renove and
pl ace in original position. Renove sealing rubbers. Renove front rotor
si de pieces, keeping themin order. Renpbve front rotor housing. Renove
"0 ring fromdowel hole.

8) Turn eccentric shaft so journal faces short axi al
direction. See Fig. 8. Pull out eccentric shaft with front rotor. To
renove front rotor, rock front rotor back and forth. Using Sea
Renmover (49 0813 225), renpbve outer oil seal fromfront rotor. See
Fig. 9. Renove remaining seals, springs and "O' ring.

9) Renobve needl e bearing retaining plate bolts fromfront
housi ng. Renpbve needl e bearing retaining plate, needle bearing, thrust
washer and front stationary gear from front housing.

Seal Remover
{49 0813 225)

Quter Qil Seal

Fig. 90 Renoving G| Seal From Rotor
Courtesy of Mazda Mdtors Corp.

CLEANING
HOUSINGS

d eani ng

Cl ean sealing conpound fromsurfaces with a cloth or brush
soaked in solvent or thinner. Renove carbon on side surfaces of rotor
chanber with extra-fine enery paper. DO NOT damage surface. Renove
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carbon frominner surface of rotor housings with cloth soaked in
solvent or thinner. Renove deposits and rust from cool ant passages on
housi ngs. Check rotor housings thoroughly for gas or water |eakage.

ROTOR

d eani ng

Renove carbon fromrotor with sponge and carbon cl eani ng
chem cal . Use care not to damage soft material coating on side
surfaces of rotor. Renpve carbon from grooves. Wash rotor in cleaning
solution. O ean carbon fromseals and wash wi th cleaning solution. DO
NOT use enery paper.

INSPECTION & OVERHAUL
FRONT, INTERMEDIATE & REAR HOUSINGS

I nspection & Over haul

1) Using a straightedge and feel er gauge, check housings for
war page. See Fig. 10. See ROTCOR HOUSI NG | NTERMEDI ATE HOUSI NG & ROTOR
in ENG NE SPECI FI CATIONS tables at end of article. If not within
speci fications, replace housing(s).

2) Using dial indicator and Mount (49-0727-570), check seal
contact surface for wear by sliding indicator across surface. Check
oil seal and side seal step wear frominside to outside of each seal
tracking pattern. See Fig. 11. See OL SEAL STEP WEAR SPECI FI CATI ONS
tabl e. Repl ace as necessary.

O L SEAL STEP WEAR SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Side Seal Wear ........ ... ... ... ... . 0039 (.099)
Si de Seal Wear

Overlapping Ol Seal War ............ . 0004 (.010)
Si de Seal Wear

Qutside G| Seal Wear ................ . 0039 (.099)
Gl Seal Wear ... ... . ... . 0008 (.020)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

s AT
|7§ B
i 0
2 /J
G 4
AN

Fig. 10: Checking Housing Distortion
Courtesy of Mazda Mdtors Corp.
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Side Seal Tracking Mark  Oil Seal Tracking Mark

1 - 3Side Seal Wear
2 - Side Seal Wear, Qverlapping Qil Seal Wear
3 - Side Seal Wear, Qutside Oil Seal Wear

Fig. 11: Checking Ol Seal & Side Seal Step War
Courtesy of Mazda Mdtors Corp.

STATIONARY GEARS

I nspection & Over haul

1) Check front and rear stationary gear for cracked worn or
chipped teeth. To replace front stationary gear, renove plate, needle
bearing and thrust plate. To replace rear stationary gear, renove
bolts and drive gear out with a drift.

2) To install front stationary gear, reverse renoval
procedure. To install rear stationary gear, apply petroleumjelly to
new "O' ring and place on rear stationary gear. Aign stationary gear
housi ng sl ot with housing dowel pin. Apply sealant to gear fl ange.
Align slot with dowel and tap gear in place. Tighten bolts to
speci fications. See TORQUE SPECI FI CATI ONS TABLE at the end of this
article.

ECCENTRIC SHAFT & MAIN BEARING

I nspection & Over haul

1) dean eccentric shaft in solvent. Apply conpressed air to
oi | passages. Check oil jet for weak spring and stuck or damaged steel
check ball. Place eccentric shaft in "V' blocks and check shaft
runout. Maximum runout allowable is .0024" (.06 nmm.

NOTE: The main bearing oil clearance specification allows for a
wi der tol erance on outside ends of eccentric shaft main
bearing journals. See Fig. 12.

Outside Ends

93G84430 . Inside Ends

Fig. 12: Measuring Main Journal Taper
Courtesy of Mazda Mdtors Corp.
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2) To find main bearing clearance, neasure main bearing |.D.
and eccentric shaft journal OD. in at |least 4 points of each bearing
and journal. See ECCENTRI C SHAFT MAIN & ROTOR BEARI NGS tabl e in ENG NE
SPECI FI CATIONS at end of article. If not within specifications,
repl ace mai n bearing and/or eccentric shaft. To replace main bearing,
renove rear stationary gear as previously described. Renove screw
retaining main bearing.

3) Press bearing fromgear side to flange side. To install
mai n bearing, press bearing in opposite direction of renoval. Ensure
new bearing lug aligns with slot on stationary gear.

ROTOR HOUSING

I nspection & Over haul
Check chrom um pl ated surface on housing for damage. Using a

m cronmeter, neasure rotor housing width at points "A*, "B", "C' and
"D'. See Fig. 13. Difference between "A" val ue and m ni num val ue anong
"B", "C'" and "D' is distortion. If distortionis not within

speci fications, replace housing. See ROTOR HOUSI NG | NTERVEDI ATE
HOUSI NG & ROTOR in ENG NE SPECI FI CATI ONS tabl es at end of article.

Measuring Point "A” : Rotor Housing

Fig. 13: Checking Rotor Housing Wdth Distortion
Courtesy of Mazda Mdtors Corp.

ROTORS

I nspection & Over haul

1) Visually inspect rotors replace if any visual defects are
found. Check condition of internal gear. Check cl earance between rotor
and rotor housing. Measure maximumrotor width at 3 points of rotor
(near each apex). See Fig. 14. Cearance is difference between rotor
housi ng value "A" (as previously described) and maxi mum wi dt h of
rotor. See ROTOR HOUSI NG | NTERVEDI ATE HOUSI NG & ROTOR i n ENG NE
SPECI FI CATI ONS tabl es at end of article.
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Measuring Rotor Width Clearance

Fig. 14: Measuring Rotor-to-Side Housing Cl earance
Courtesy of Mazda Mdtors Corp.

2) If clearance is greater or |less than specification,
repl ace rotor assenbly. Check rotor corner seal bores for wear with
Go- No- Go Gauge (49 0839 165). See Fig. 15. If neither end of gauge
fits into rotor bores, use original corner seals. |If both ends of
gauge fit into bores, replace rotor. If one end of gauge does not fit
and ot her end does, replace corner seals.

Go-Ne-Go Gauge
{49 0839 165)

Fig. 15: Checking Corner Seal Bore Wear
Courtesy of Mazda Mdtors Corp.

ROTOR BEARING

I nspection & Over haul

1) Check rotor bearing clearance. Measure |.D. of rotor
bearing and O D. of rotor bearing journal on eccentric shaft. Repl ace
rotor bearing if clearance exceeds specifications. See ECCENTRI C SHAFT
MAI N & ROTOR BEARI NGS in ENG NE SPECI FI CATI ONS tabl es at end of
article.

2) To replace bearing, place rotor in press with internal
gear downward. Using Rotor Bearing Replacer (49 0813 240) wi thout
adapter ring, press bearing fromrotor. To install, reverse renoval
procedure. Press new bearing in from opposite side as renoved. Ensure
bearing lug is aligned with slot in rotor bore.

ROTOR OIL SEALS & SPRINGS

I nspection & Over haul
I nspect oil seal for wear or dammge and repl ace as necessary.
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Measure seal lip width. Maximumw dth is .020" (.51 my. Install oil
seal springs and oil seals on rotor. Measure seal protrusion. Replace
oil seal and/or springs if protrusion is less than .020" (.51 mm). See
Fig. 16.

Seal Lip

Qil Seal Protrysion *__I |,,. Contact Width
¥ -
U + [— Q" Rings
/ it
Outer Qil Seal
Inner Qil Seal

Springs
Fig. 16: Measuring Rotor O Seal
Courtesy of Mazda Mdtors Corp.

APEX SEAL & SPRING

I nspection & Over hau

1) Measure conbi ned hei ght of upper and | ower apex seal at 2
points. See Fig. 17. Conbi ned hei ght should be a m ni numof .256" (6.5
nm) . Repl ace short apex seal spring if apex seal height is |ess than
295" (7.5 M.

2) To check apex seal warpage, put 2 apex seals together top
edge-to-top edge. Measure between top surfaces of apex seals with a
feel er gauge. See Fig. 17. Check all apex seals. If warpage exists in
the mddle of seals, replace apex seals. If end of seals are warped,
seal s can be reused.

3) Install apex seal in rotor in its original groove. Check
cl earance between apex seal and rotor groove with feel er gauge. See
Fig. 18. Replace apex seal if not within specification. See APEX SEAL
table in ENG NE SPECI FI CATI ONS at end of article.

4) Check apex seal spring for wear and free height. See
Fig. 19. Replace long spring if free height is less than .18" (4.6
mm) . Repl ace short spring if free height is less than .067" (1.7 mm.
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Measure At 2 Paints

/’/’\ Upper Apex Seal
{ t 4

7
—1

f \jL_ Lower Apex Seal

Checking Warpage _—" I

ma——
Fig. 17: Checking Apex Seal Hei ght & \Warpage
Courtesy of Mazda Mdtors Corp.

—»-1 l-q— Apex Seal Groove Clearance

Side Seal-to-Corner

Seal Clearance Side Seal Groove

Clearance

Corner Seal Groove Clearance

Fig. 18: Measuring Apex, Side & Corner Seal C earance
Courtesy of Mazda Mdtors Corp.

f

Apex Seal Spring

Checking Free Height

Fig. 19: Checking \Apex Seal Spring Free Height
Courtesy of Mazda Mdtors Corp.
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SIDE SEAL & SPRING

I nspection & Overhau

1) Wth side seal and spring installed, press seal with
finger and ensure it noves freely in groove. Check side sea
protrusi on. Replace side seal and/or spring if not within
speci fications. Side seal protrusion should be .020" (.50 mm.

2) Check cl earance between side seal and groove with feeler
gauge. See Fig. 18. Replace side seal if clearance exceeds
speci fications. Check cl earance between side seals and corner seals.
Repl ace side seals if clearance exceeds specification. See SIDE SEAL
table in ENG NE SPECI FI CATI ONS at end of article.

3) Wien repl acing side seals, adjust clearance between new
side seal and corner seal by filing one end of side seal. Using a
fine-cut file or sandpaper, shape cut unfinished end to match contour
of corner seal. Adjust clearance to .002-.006" (.05-.15 mm.

CORNER SEAL, SOFT SEAL & SPRING

I nspection & Overhau

Install corner spring and seal in rotor groove. Check free
novenent of seal by pressing with finger. Check corner seal protrusion
fromside surface of rotor. Replace corner seals or springs if corner
seals protrude less than .02" (.5 nm). See CORNER SEAL table in ENG NE
SPECI FI CATI ONS at end of article.

NEEDLE BEARING & THRUST PLATE

I nspection & Over hau
Check needl e bearing and thrust plate for wear or danmage.
Repl ace as necessary.

OIL PUMP DRIVE CHAIN & SPROCKETS

I nspection & Over hau
Check oil punp drive chain for broken |inks. Check oil punp
sprockets for cracks, wear or damaged teeth. Replace as necessary.

REASSEMBLY

NOTE: Repl ace all rubber seals. Apply clean engine oil to al
sliding and rotating parts.

INNER & OUTER ROTOR OIL SEALS

Reassenbl y

1) Place rotor on a soft surface. Ensure new oil sea
(without "O' ring) noves snoothly in its groove. Properly install oi
seal springs indicated by Creamor Blue paint. See Fig. 20. Fit round
edge of spring in stopper hole of groove.
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wt Face of Rotor o

W e 01ANING Direction

\On Rear Face O-fgmo/

\ Blue Paint —

Rotating Direction e, -
Fig. 20: Installing Gl Seal Spring On Rotor
Courtesy of Mazda Mdtors Corp.

2) Install new"O' ring in oil seal. Place inner oil seal in
groove with square edge of spring in oil seal notch. Using old oil

seal, push new seal until lip of new seal is .016" (.41 mm) bel ow
rotor surface. See Fig. 21. Carefully install remaining oil seal
springs and oil seals without deformng oil seal lip. See Fig. 22.

Push each oil seal slowy by hand and confirm free novenent of seal.

018" (4 mm)

: Used Qil Seal
=T =

Inner Oif Seal

Rotor

Fig. 21: Installing G Seal On Rotor
Courtesy of Mazda Mdtors Corp.
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. Quter Qil Seal

. Oil Seal Spring

. Rotor Bearing
"O" Ring

. Inner Oil Seal

. Lower Apex Seal
. Short Apex Seal Spring

. Long Apex Seal Spring 12. Side Seal

. Apex Seal 13. Corner Seal Spring
. Side Piece 14. Corner Seal

. Side Seal Spring 15. Soft Seal

_ 93084429
Fig. 22: Exploded View O Rotor Seals

Courtesy of Mazda Mdtors Corp.

— b
= OO~ AWM —

FRONT HOUSING
NOTE: DO NOT apply engine oil to sealing rubber.

Reassenbl y

1) Mount front housing on engine stand. Position thrust plate
with chanfer facing front housing. Install needl e bearing and plate.
Tighten plate bolts to 15 ft. Ibs. (19 Nm. Apply petroleumjelly to
new outer and inner sealing rubbers. Install outer sealing rubber with
Wi te paint facing groove side wall. See Fig. 23.

2) Install inner sealing rubber so Blue paint faces groove
outer wall and seamis positioned properly. See Fig. 23. Ensure
seal ing rubbers are NOT twi sted. Apply engine oil to contact surfaces,
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stationary gear and main bearing.

_ Inner Sealing Rubber Seam Position

Paint Side

7

- S

_ R =2 Side Wall Groove ]
Fig. 23: Positioning Sealing Rubber On Front Housing

Courtesy of Mazda Mdtors Corp.

APEX SEAL & ASSIST PIECE

CAUTI ON: DO NOT pl ace rotors on hard surface, use clean rubber pad
or cloth.

Reassenbl y

Assenbl e apex seal and assist piece. Cut assist piece into a
length of .08-1.1" (2.0-2.8 mm). Renove backing and stick assist piece
to apex seal. See Fig. 24. Make sure side surfaces are flush.

o= 08-.117 (2.0-2.8 mm}

Assist Piece

Fig. 24: Installing Assist Piece To Apex Seal
Courtesy of Mazda Mdtors Corp.

APEX, SOFT, CORNER & SIDE SEALS (FRONT SIDE OF ROTOR)

NOTE: Improperly installed apex seals may result in poor gas
seal i ng performance.

Reassenbl y

1) Place front rotor on a soft surface (front side upward).
Install upper and | ower apex seals (w thout springs). Install side
seal s and corner seals on one side of rotor, apex seal springs and

seals on other side of rotor will be installed after rotor is
installed in housing. Side piece end is positioned to rear side of
rotor. Install new soft seal into corner seal. Install corner seal

spring. See Fig. 22.

2) Install corner seal, with chanfered surface facing bottom
of groove. Install side seal springs and seals with painted surface
facing bottom of groove. Ensure snooth novenent of each corner and
side seal by lightly pressing them Apply petroleumjelly to side
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seal s.

FRONT ROTOR & ECCENTRIC SHAFT

Reassenbl y

1) Apply engine oil to rotor oil seal, rotor bearing and
internal gear. Place front rotor in front housing and nmesh interna
gear and stationary gear. Ensure one rotor apex is set at one of 4
positions on housing. See Fig. 25. DO NOT place rotor on sealing
rubbers. Apply engine oil to front rotor journal and main journal.
Carefully insert eccentric shaft.

2) Tap needl e bearing into eccentric shaft. Apply grease to
needl e bearing. Apply engine oil to oil seal lip, front rotor journa
and main journal. Carefully insert eccentric shaft w thout damaging
rotor or mmin bearings.

Paosition 1

] o ] Position 3
Fig. 25: Positioning Rotor Apex
Courtesy of Mazda Mdtors Corp.

FRONT ROTOR HOUSING

Reassenbl y

Apply petroleumjelly to new "O' ring and install. Apply
sealant to front side of rotor housing. See Fig. 26. Apply engine oil
to trochoid (rotor running) rotor housing surface. Install front rotor
housi ng. Apply engine oil to tubular dowels and install dowels.
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‘" Ring

Apply Sealant Here
Fig. 26: Applying Seal ant To Housi ng
Courtesy of Mazda Mdtors Corp.

ROTOR SEALS (REAR SIDE OF ROTOR)

Reassenbl y
Install short and | ong apex seal springs. See Figs. 27 & 28.
Install new soft seal into corner seal. Install corner seal spring.

Install corner seal with chanfered surface facing bottom of groove.
Install side seal springs and seals with painted surface facing bottom
of groove. Ensure snpboth novenent of each corner and apex sea

assenbly by pressing lightly.

Rear Side e Lst—— Apex Seat
of Rotor

— Short Spring

Front Side
of Rator

T “ ] Lang Spring

Fig. 27: Positi oni ng Apex Seal Springs
Courtesy of Mazda Mdtors Corp.

Pick

Rotor
Housing

Fig. 28 | nstal | i ng Apex Seal Springs
Courtesy of Mazda Mdtors Corp.
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INTERMEDIATE HOUSING

Reassenbl y

1) Apply petroleumjelly to new outer and inner sealing
rubbers. Install outer sealing rubber with White paint facing side
wal | of groove. Install inner sealing rubber to front side with the
Bl ue paint area facing outer wall of groove and position seam
properly. See Fig. 29.

2) Ensure sealing rubbers are not tw sted. DO NOT apply
engine oil to sealing rubbers. Apply engine oil to housing contact
surfaces and rotor oil seal. Apply petroleumjelly to new "O' ring and
install. Apply sealant to housing. See Fig. 26.

3) Turn the eccentric shaft so journal faces short axi al
direction. See Fig. 8. Lift eccentric shaft about 1.0" (25.5 nm and
install intermedi ate housi ng opposite of renoval. DO NOT lift shaft
nore than 1.4" (35 m).

4) Install outer and inner sealing rubbers to rear side of
i ntermedi ate housi ng using sane nethod as in step 1). Apply engine oi
to contact surfaces. DO NOT apply engine oil to sealing rubbers.

Sealing Rubber Seam Position

Paint Side
=
e - /{/4
/“Zéa. o

a2l Side Wall Groove
Fig. 29: Positioning Seallng Rubber On Internedi ate Housi ng
Courtesy of Mazda Mdtors Corp.

REAR ROTOR, ROTOR SEALS & REAR ROTOR HOUSING

Reassenbl y
To reassenbl e, use procedure described for front rotor
assenbly. See FRONT ROTOR HOUSI NG

NOTE: The side piece of rotor seal nust face rear housing side.
REAR HOUSING

Reassenbl y

1) Apply engine oil to newrear oil seal and groove of rear
stationary gear. Install oil seal into rear stationary gear. Install
oil regulator valve and tighten to 51-58 ft. Ibs. (69-78 N.nm.

2) Apply petroleumjelly to new outer and inner sealing
rubbers. Install outer sealing rubber with Wiite paint facing side
wall in groove. Install inner sealing rubber with Blue paint facing
outer wall in groove. Ensure sealing rubbers are NOT twi sted. Align
seans to proper position. See Fig. 29.

3) Apply oil to contact surfaces, stationary gear and main
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bearing. DO NOT apply oil to sealing rubbers. Coat rear rotor oil sea
with oil. Apply petroleumjelly to new "O' ring and install in rear
rotor housing. Apply sealant to | ower outside edges of rear rotor
housi ng.

4) Install rear housing on rear rotor housing. Ensure pieces
of front and rear apex seals DO NOT wedge between rotor housing and
si de housi ng.

REAR HOUSING COVER

NOTE: The tension bolt marked "M on bolt head is for No. 17
position and bolt with tube is for No. 18 position.
See Fig. 30.
Reassenbl y

Apply engine oil to new seal washers and housi ng bolt
threads. Install tension bolts and tighten gradually in sequence to
speci fication. See Fig. 30. Turn eccentric shaft to ensure rotation is
easy and snoot h.

Fig. 30: Tensi on Bol t Ti ght eni ng Sequence
Courtesy of Mazda Mdtors Corp.

FLYWHEEL/FLEXPLATE

Reassenbl y

Apply engine oil to rear housing seal. Insert Wodruff key in
eccentric shaft. On MT nodels, install flywheel. On A/ T nodel s,
install counterweight. On all nodels, apply thread | ocking conpound to
eccentric shaft threads. Apply sealant to |large nut contact surface.
Install and tighten large nut to 290-362 ft. Ibs. (392-490 Nm.On AT
nodel s, install flex plate, rear plate and tighten evenly to 32-45 ft.
I bs. (43-61 N.m.

BALANCE WEIGHT, BEARING & SPACER

Reassenbl y

1) Install spacer, thrust needl e bearing, thrust washer,
bal ance wei ght, oil punp sprocket and drive gear. See Fig. 4. Ensure
needl e bearing is NOT wedged by spacer. Install eccentric shaft pulley
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hub and | ock bolt. Tighten bolt to specification. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article.

2) Measure end play of eccentric shaft with dial indicator
attached to either flywheel/flexplate or eccentric shaft pulley. If
not within specifications, replace spacer with a thicker or thinner
spacer. See ECCENTRI C SHAFT MAIN & ROTOR BEARI NGS table in ENG NE
SPECI FI CATIONS at end of article. Wth end play wthin specification,
renove | ock bolt, pulley, drive gear and oil punp drive sprocket.

FRONT COVER

Reassenbl y

1) Apply engine oil to oil punp shaft and install oil punp.
Install Wodruff key on eccentric shaft. Install oil punp drive gear,
oi | punmp sprocket and chain as an assenbly.

2) Install new washer and oil punp [ock nut. Bend washer to
lock nut. Install drive gear with chanfered surface toward front
housi ng. Apply engine oil to new front cover oil seal and install sea
into front cover. Install oil pressure control valve in front cover
and tighten to specification. See TORQUE SPECI FI CATI ONS TABLE at the
end of this article.

3) Apply petroleumjelly to "O' ring and install on front
cover with new front cover gasket. Install front cover and tighten to
specification. Install eccentric shaft pulley hub. Install |ock bolt
and tighten by hand. Renove | ock bolt and neasure pulley hub
protrusion. See Fig. 31. If protrusion exceeds .0961" (2.44 mm),
needl e bearing may be wedged by spacer. Renpve and reposition needle
bearing if necessary.

Pulley

/ Hub

.096" >
(2.44 mm)
Eccentric
93G84493 Shaft

Fig. 31: Checking Pulley Hub Protrusion
Courtesy of Mazda Mdtors Corp.

4) Apply thread | ocki ng compound to new | ock bolt threads and
sealant to flange face of bolt. Install spring, by-pass valve, NEW"O'
ring and lock bolt into eccentric shaft. Install oil strainer and new
gasket. Tighten to specification. See TORQUE SPECI FI CATI ONS TABLE at
the end of this article.

5) Apply a .16-.24" (4.1-6.1 nm dianeter bead of silicone
seal ant to both sides of the gasket. Seal ant nust be continuously
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rinmed i nside of bolt thread holes and ends shoul d overlap. Instal

oil pan and tighten to specification. See TORQUE SPECI FI CATI ONS TABLE
at the end of this article. To conplete reassenbly, reverse

di sassenbly procedure.

EXTERNAL COMPONENTS

Reassenbl y

1) To reassenbl e external conponents, reverse di sassenbly
procedure. Install Wite painted oil tube to oil nozzle in front rotor
housi ng and yel |l ow painted oil tube into oil nozzle in rear rotor
housi ng. Ensure notch on mxing plate aligns with notch in mating hole
in internedi ate housi ng.

2) Ensure oil tubes are connected to netering oil punp as
shown. See Fig. 32. Install exhaust manifold gaskets with crinped side
faci ng exhaust manifold. Wen installing turbocharger tighten bolts in
sequence to specification See Fig. 3.

Metering
Qil Nozzle

Qil
Regulator
Valve

Qil Sensor

Cooler

93E84495 N
Fig. 32: Engine Gling Grc
Courtesy of Mazda Mdtors Cor

it Diagram
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ENGINE OILING
ENGINE LUBRICATION SYSTEM

Crankcase Capacity
Dry Fill crankcase capacity is 5 qts. (4.7L). O change
Wfilter replacenent capacity is 3.9 gts. (3.7L).

Q| Pressure
Wth engine warmand at 3000 RPM oil pressure should be 50
psi (3.5 kg/cnmy) m ni mum

NOTE: Engi ne oil punp is nmounted behind front cover. For renoval
procedure, see DI SASSEMBLY and Fig. 4.

OIL PUMP

D sassenbly & Reassenbly

Wth oil punp renoved, renove snap ring fromrear of shaft.
Renove rotors and pl ates. Renpbve | ock screw and renove shaft. See
Fig. 33. To reassenble, reverse disassenbly procedure. Ensure match
mar ks on outer rotor and inner rotors face front housing.

Rear Quter Rotor

Keys

Pump Body r‘o
Middle Piate

Shaft Front Inner Rotor

Snap Ring

Rear inner Rotor

Front Outer Rotor

Lock Screw

Fig. 33: Exploded View O G| Punp
Courtesy of Mazda Mdtors Corp.

I nspecti on
If oil punp is not within specifications, replace conponents
as necessary. See O L PUMP SPECI FI CATI ONS t abl e.

O L PUMP SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
I nner Rotor Tip-To-Quter Rotor Tip
Standard ... .. .0012-.0047 (.031-.119)
Lim ot . 0059 (.150)
G| Pressure Control Valve Spring Free Length ... 2.87 (72.9)

Qut er Rotor-To- Punp Body
Standard ... .. . 0079-.0098 (.201-.249)
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Limot . 0118 (. 300)
Rot or -t o- Mounti ng Surfaces (1)

Standard ...... ... .0012-.0051 (.031-.130)

Lim ot . 0059 (.150)

(1) - Specification is clearance of rotor-to-body plus
cl earance of front housing rotor sliding surface-to-front
housi ng nounti ng surface.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

METERING OIL PUMP

Renoval

Drain engine oil. D sconnect electrical connectors.
Di sconnect oil tubes and note location for reassenbly. Renpbve nounting
bolts and punp from front housing. Renove "O' ring.

I nspecti on

Metering oil punp is controlled by ECU and can set Codes 20,
26, 27 and 37 if unit or wiring are mal functioning. See SELF-
DI AGNOSTI CS article in ENG NE PERFORMANCE.

Install ation

Coat new "O' ring with engine oil and replace oil tube
gasket. Install punp and tighten nmounting bolts to 69-95 INCH I bs. (8-
11 Nm. To conplete installation, reverse renoval procedure.

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ft. Lbs. (N.m
Count erwei ght Large Nut (A/T) .......... 290- 362 (392-490)
Eccentric Shaft Pulley Bolt ............ 180- 200 (240-270)
Exhaust Manifold Nut ....................... 23-34 (32-46)
Flexplate Bolt (A'T) ... .. .. 32-45 (44-61)
FIl ywheel Large Nut (MT) ............... 290- 362 (392-490)
Front Housing/Cover Bolt ................... 12-17 (16-23)
Intake Manifold Bolt ....................... 14-19 (19-25)
Engi ne Mount Nut ....... ... ... ... .. . .. ... 34-49 (46-67)
Gl Inlet Pipe Bolt (Turbo) ................ 14-17 (18-22)
Metering G| Nozzle-To-Housing ............. 12-17 (16-23)
G| Pressure Control Valve Plug ............ 29-36 (39-49)
G| Pump Sprocket Nut ...................... 23-34 (32-46)
Tension Bolt (1) ...... ... .. ... 24-29 (32-39)
Rear Stationary Gear Bolt .................. 12-17 (16-23)
Engi ne Mount-To-Q | Pan .................... 55-69 (75-93)
Spark Plug ....... .. . . 10-13 (13-18)
Thrust Plate Bolt ........ .. ... ... . ... ... ... 12-17 (16-23)
Turbo Mount Nut ... .. (2)

Water Punp Nut ... ... .. .. 13-19 (18-26)
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INCH Lbs. (N. m)

EGR Valve ... ... . . . . 69-95 (7.8-10.7)
Metering G| Punp-To-Housing Bolt ....... 69-95 (7.8-10.7)
Gl Pan Bolt ....... ... . .. . 79-104 (8.9-11.7)
G| Punmp Housi ng-To-Front Housing Bolt ... 61-87 (6.9-9.8)
Gl Strainer Bolt ......... ... ... ... ..... 79-104 (8.9-11.7)

(1) - Tighten in sequence. See Fig. 30.
(2) - Tighten in sequence. See Fig. 3.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ENGINE SPECIFICATIONS
GENERAL SPECIFICATIONS

GENERAL SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
Displacenment ............ .. ... ....... 80.0 Cu. In. (1.3L)
Conpression Ratio ........ ... ... 9.0:1
Fuel System ... ... . . . PFI
Horsepower @RPM . ...... ... ... . . . . . . ..., 255 @ 6500
Torque Ft. Lbs. @RPM ....... ... .. .. ... ........ 217 @ 5000

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ROTOR HOUSING, INTERMEDIATE HOUSING & ROTOR

ROTOR HOUSI NG, | NTERMEDI ATE HOUSI NG & ROTOR TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Front & Rear Rotor Housing

Wdth 3.15 (80.0)

Distortion Limt ....... ... . .. . .. ... . 0024 (.060)
Front, Internedi ate & Rear Housing

Wear/Distortion Limt ...................... . 0016 (.041)
Rot or

Wdth 3.1368 (79.67)

Housi ng- To- Rot or C ear ance

Standard ......... ... ... ... (1) .0047-.0083 (.119-.211)

Mnimumlimt ........... .. .. ... ..... .004" (.10 nm.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
APEX SEAL

APEX SEAL TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
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Seal Wdth ... . . . . .079 (2.0)
Seal Hei ght
Standard ... .33 (8.5)
Mnimum .. .295 (7.5)
Seal - To- G oove C earance
Standard ....... ... .002-.004 (.051-.101)
Maxi mum Wear Limt ........ ... . .. . 006 (.15)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

SIDE SEAL

S| DE SEAL TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Thickness ...... ... ... ... ... ..... . 0260-.0270 (.661-.686)
Protrusion (Mn.) ... .. . 020 (.51)
Seal - To- G oove
Cearance ........... ... .. .. .... .0011-.0031 (.028-.078)
Lim ot . 004 (.10)
Si de Seal - To- Cor ner Seal
Cearance . ....... ... ... ... . 002-.006 (.05-.15)
Limot . 016 (.40)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ECCENTRIC SHAFT MAIN & ROTOR BEARINGS

ECCENTRI C SHAFT MAI N & ROTOR BEARI NGS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Eccentric Shaft
Runout . ... . . 0027 (.06)
End Pl ay
Standard ....... .. .. . 0016-.0028 (.041-.070)
MBXT MUM . . 0035 (.09)
Main Journal Diameter ...................... 1.693 (43.0)
Rotor Journal Diameter ......................... 2.9 (74)

Mai n Beari ngs
Clearance (Inside End)(1) ... (2) .0023-.0031 (.060-.079)
Cl earance (Qutside End)(1) .. (3) .0031-.0043 (.079-.110)

Inside Diameter ........... 1.6939- 1. 6949 (43.025-43.050)
Rot or Beari ng

Inside Diameter ........... 2.9144-2.9153 (74.025-74.050)

Clearance ................... (2) .0023-.0031 (.060-.080)

(1) - See Fig. 12.

(2) - Wear limt is .0043" (.11 nm).

(3) - Wear limt is .0051" (.13 nm).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CORNER SEAL
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CORNER SEAL TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Dianeter ..................... .4327-.4336 (10.990-11.014)
Hei ght . ... .. .276 (7.0)
Si de Seal - To- Cor ner Seal
Cearance . ....... ... ... .. . 002-.006 (.05-.15)
Limot . 016 (.40)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE
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ARTICLE BEGINNING

ENG NE PERFORMANCE
How To Use This Section

INTRODUCTION

NOTE: Because there are so many possi bl e conbi nati ons of
articles for the different manufacturers and nodel s,
t he new hyper-text capabilities built into this product
DO NOT apply to this article.

It is the purpose of this repair information systemto help
pr of essi onal autonotive technicians maintain top vehicle performance
and correct driveability problens related to today's high tech
vehi cl es.

Because of the limted anbunt of space allowable for the this
product, our titles have been condensed to fit into the nenus. An
al phabeti cal designation has been added to the front of each title to
allowthe titles to be displayed in a way that reflects their
respective order of use. References to the titles in sone of the
di agnostic flow charts sonetinmes will not correlate with the titles in
the this product nmenu. If not, refer to the MENU CROSS- REFERENCE t abl e
bel ow.

MENU CROSS- REFERENCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Title Associ ate Print (Book) Title:
A - ENGNE/VINT D e I ntroduction
B - EMSSION APPLICATION . ...... ... .. .. ...... Em ssi on Applications
C- TUNE-UP SPECS .............. Servi ce & Adjustnent Specifications
C- SPECIFICATIONS ............. Servi ce & Adjustnent Specifications
D - ADJUSTMENTS . ... . . e On- Vehi cl e Adj ustnents
E - THEORY/ OPERATION . ... .. . . . . Theory & Operation
F - BASICTESTING ........ ... ... .. ...... Basi ¢ Di agnostic Procedures
G- TESTS W CODES ... . . Sel f - Di agnostics
H- TESTS WO CODES .................... Troubl e Shooting - No Codes
| - SYS/COWP TESTS . ... ... .. ... Systens & Conponent Testing
J - PIN VOLTACE CHARTS ... ... . . e Pin Voltage Charts
K - SENSOR RANGE CHARTS .............. Sensor Operating Range Charts
L - WRING DAGRAMS . .. e Wring D agrans
M- VACUUM DI AGRAMS . .. e e Vacuum Di agr ans
N - REMOVE/ | NSTALL/OHAUL . ......... Renoval , Overhaul & Installation

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Because of this we recommend that you read the rest of these
| NTRODUCTI ON par agraphs to better understand why the information is
presented in this new fornmat.

The A - ENGNE/VINI D article will help you identify the
vehicle and its systens. It will also explain the VIN code and in many
cases, show its |ocation.
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If you want "TUNE-UP" type information, see D - ADJUSTMENTS
for the adjustnment procedures. If you are famliar with the
procedures, but need a quick way to find the specification, go to C -
TUNE- UP SPECS or C - SPECI FI CATIONS for the specifications pertaining
to the vehicle.

When di agnosi ng driveability problens, first go to F - BASIC
TESTING This article is here to help elimnate wasted di agnostic
time. If the basic systens are working properly, go to G- TESTS W
CCDES.

If the vehicle still is having a driveability problemor if
t he vehicle has no self-diagnostic system go to H - TESTS WO CODES.
This article will help you diagnose the problemby synptom |ocate the
synmpt om exhi bited by the vehicle, and inspect or test the itens which
may be causing the problem

After finding which specific system or conponent requires
testing, use the | - SYS/COW TESTS article to tests the systens and
conponents. We have al so included (when avail able) pin voltage charts
and sensor range charts. These can be found in J - PIN VOLTACE CHARTS
and K - SENSOR RANGE CHARTS.

Also included in this section are wiring diagrans and vacuum
di agranms. These can be found in L - WRI NG DI AGRAMS and M - VACUUM
DI AGRAME.

When al |l diagnostic tests have been perforned and the problem
has been di scovered, it may be necessary to replace or overhaul the
defective part. This information can be found in
N - REMOVE/ | NSTALL/ OHAUL.

The content of each of these articles is outlined below As a
summary of the driveability diagnosis, see ROUTINE QUTLINE in this
article.

A - ENGINE/VIN ID

This article shows how to identify the nodel and engine by
its Vehicle Identification Nunber (VIN. A nodel coverage chart shows
each nodel and engine, the fuel system ignition systemand engi ne
code. The engi ne serial nunber |ocations are also included in this
article.

B - EMISSION APPLICATION

These charts identify the emi ssion systens and sub-systens
applicable to each nodel and engi ne conbi nati on.

C - TUNE-UP SPECS

This is a collection of quick-reference type specifications.
This article is hel pful when you are fam liar with proper adjustnent
procedures and only need specifications. Included in this section are:

Battery specifications.
* Fluid capacities.
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Repl acenent intervals.

Bel t adj ustnent.

Engi ne Conpr essi on.

Val ve cl ear ance.

Val ve Arrangenent.

Ignition coil specifications.

Hi gh tension wire resistance.

Spark plug type and gap.

Firing order.

Ignition timng.

Fuel punp performance and injector resistance specifications
Slow and fast idle speed and m xture specifications.

Car bon nonoxi de (CO |evel specifications.

Throttle position sensor/sw tch specifications.

C - SPECIFICATIONS

This is a collection of quick-reference type specifications.

This article is hel pful when you are fam liar with proper adjustnent
procedures and only need specifications. Included in this section are:

* F X X X X X X

* F X X X X X X

Battery specifications.

Fl uid capacities.

Repl acenent intervals.

Bel t adj ustnment.

Engi ne Conpr essi on.

Val ve cl ear ance.

Val ve Arrangenent.

Ignition coil specifications.

Hi gh tension wire resistance.

Spark plug type and gap.

Firing order.

Ignition timng.

Fuel punp performance and injector resistance specifications
Slow and fast idle speed and m xture specifications.

Car bon nonoxi de (CO |evel specifications.

Throttle position sensor/sw tch specifications.

D - ADJUSTMENTS

This article contains the informati on that use to be i ncl uded

in the TUNE-UP section. Checking and adjusting val ves, spark plugs,
spark plug wires, base ignition timng and idle speed are found in
this section. Use this article for routine maintenance. Al so, if you
have a driveability problem ensure all on-vehicle adjustnents are
correct before proceeding with any di agnosis.

E - THEORY/OPERATION
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This article covers basic theory and operation of engine
performance-rel ated systens and conponents. Before di agnosi ng vehicles
or systens with which you are not conpletely famliar, read this
article.

F - BASIC TESTING

When di agnosi ng driveability problens, there are certain
"BASI C DI AGNOSTI C PROCEDURES" whi ch nust FI RST be perfornmed. It is
necessary to performa careful, conplete check of basic engine
mechani cal and el ectrical conditions, and verify spark availability
and adequate fuel supply.

The procedures apply to both conputerized and non-
conputerized systens. If all systens are okay, go to G- TESTS W
CODES for vehicles with self-diagnostic systenms or H - TESTS W O CCODES
for diagnosis by synptom

G - TESTS W/ CODES

Use this article to retrieve and interpret trouble codes from
t he engi ne conputer self-diagnostic system Once information is
retrieved, diagnostic procedures are given to help pinpoint and repair
conput er systeni conponent faults. Necessary steps for clearing trouble
codes are also given. If faults indicated by trouble codes are not
present at tinme of testing, proceed to TESTS WO CODES f or
intermttent testing procedures.

H - TESTS W/O CODES

This article helps trouble shoot driveability probl ens based
upon avail abl e "SYMPTOVE" and "I NTERM TTENT TESTI NG' pr ocedur es.
Procedures in this section should | ead you to specific conponent or
systemtests which may or may not be conputer nonitored/controlled.

| - SYS/ICOMP TESTS

In this article, you will find tests for systens and
conponents related to air induction systens (turbochargers), fuel
control, ignition control, and em ssions control systens.

J - PIN VOLTAGE CHARTS

PIN VOLTAGE CHARTS are supplied (where avail able) to speed up
t he di agnostic process. By checking pin voltages at the el ectronic
control unit, it is possible to determne if the control unit is
receiving and transmtting proper voltage signals.

K - SENSOR RANGE CHARTS

Use t he SENSOR OPERATI NG RANGE CHARTS to determne if a
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sensor is out of calibration. A sensor that is out of calibration may
not set a trouble code, but it will cause driveability problens.

L - WIRING DIAGRAMS

Use these WRING DI AGCRAMS to identify and trace conponent
circuits, locate shorts and opens in circuits, and understand how
individual circuits function as part of a system The diagrans in this
article are only for fuel, ignition and em ssion systens

M - VACUUM DIAGRAMS

The VACUUM DI AGRAMS wi | | assist you in finding incorrectly
rout ed vacuum hoses whi ch may cause driveability problens or conputer
i ndi cated mal functi ons.

N - REMOVE/INSTALL/OHAUL

N - REMOVE/ | NSTALL/ OHAUL contains information found in the
sub- headi ngs of REMOVAL, OVERHAUL & | NSTALLATI ON. These are procedures
and specifications required to renove, overhaul (if possible) and
install conponents related to engi ne performance.

WHERE TO START
PERFORM BASIC INSPECTION

1) Verify custoner conplaint.

2) Performvisual inspection. See F - BASIC TESTI NG

3) Test engine sub-systemto determ ne that the foll ow ng
systens are functioning properly. See F- BASI C TESTI NG

Mechani cal conditions (conpression)
I gni tion out put
*  Fuel Delivery

4) Check air induction systemfor |eaks.
5) Check & adjust basic engine settings |listed belowto
ensure they are to specification. See D - ADJUSTMENTS.

Ignition timng
* |dle speed
CHECK FOR TROUBLE CODES
1) If equipped with self-diagnostics, check for trouble
codes. Refer to G- TESTS W CCDES.
2) Repair causes of trouble code(s).
3) Cear control unit nenory.

SYMPTOM DIAGNOSIS
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1) If no self-diagnostics available, or no trouble codes

present, identify synptom

2) See troubl e shooting procedure to repair conplaint. See H

TESTS W O CODES

TEST SYSTEM

1) Perform necessary systenms and conponent tests. See | -

SYS/ COWP TESTS.

2) Verify that conplaint is repaired.

SAFETY PRECAUTIONS

Al ways refer to Engine Tune-Up Decal in engine conpartnent before
perform ng tune-up. If manual and decal differ, always use deca
speci fications.

DO NOT allow or create a condition of msfire in nore than one
cylinder for an extended period of tine. Danage to converter may
occur due to |oading converter with unburned air/fuel mxture.
Always turn ignition off and di sconnect negative battery cable
BEFORE di sconnecting or connecting conmputer or other electrica
conponent s.

DO NOT drop or shock electrical conmponents such as conputer
airflow nmeter, etc.

DO NOT use fuel system cleaning conmpounds that are not
recommended by the manufacturer. Damage to gaskets, diaphragm
materials and catal ytic converter may result.

Before perform ng a conpression test or cranking engine using a
renote starter switch, disconnect coil wire fromdistributor and
secure it to a good engine ground, or disable ignition.

Bef ore di sconnecting any fuel system conponent, ensure fuel
system pressure is rel eased.

Use a shop towel to absorb any spilled fuel to prevent fire.

DO NOT create sparks or have an open flanme near battery.

If any EFI components such as hoses or clanps are repl aces,
ensure they are replaced with conponents designed for EFI use.
Al ways reassenble throttl e body conmponents w th new gaskets, "O
rings and seal s.

If equipped with an inertia switch, DO NOT reset switch unti
fuel system has been inspected for |eaks.

Wear safety goggles when drilling or grinding.

Wear proper clothing which protects against chem cals and ot her
hazar ds.

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENA NE PERFORMANCE
Mazda | ntroduction

1993 MODEL COVERAGE

MODEL COVERAGE TABLE
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA,

3 3 BODY 3 3 ENGANE= FUEL =3 IGNITION =
3 MODEL =  CODE 3 ENGNE (1) = ID =3 SYSTEM 3  SYSTEM =
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 B2200 =11, 12, 21,3 2.2L 4-¢l = 3 3 2V/IPFI 3 HEl (2)(3) =
3 322, 31, 32 3 (8-Valve) 3 3 (2) = 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 B2600i =11, 31, 41,3 2.6L 4-¢yI = 4 3 PFI 3 LED (4) 3
3 3 51, 61 = (12-valve) = 3 3 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 Mata = 35 3 1.6L 4-Cyl 3 1 (21In 3 PFI 3 Hall Sensor=s
3 3 3 (16-Valve) = Canada) = 3 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA~
3 WV 3 52, 62 =3 2.6L 4-¢yl = 1 3 PFI 3 LED (4) =
3 3 3 (12-Valve) = 3 3 3
3 3 AAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA~
3 3 3 3.0L Ve 3 2 3 PFI 3 Magnetic =3
3 3 3 (18-Vvalve) = 3 3 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA~
3 MX-3 3 43 3 1.6L 4-Cyl =31, 2, 3, 4= SFI 3Hal | Sensor =3
3 3 3(16-Val ve) (5) 3 3 3 (6) 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 MX-6 3 31 3 2.0L 4-¢yI = A 3 SF 3Hal | Sensor =
3 3 3 (16-Vvalve) = 3 3 3
3 3 AAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA~
3 3 3 2.5L V6 3 B 3 SF 3 Magnetic & 3
3 3 3 (24-Valve) = 3 3 Hall Sensor=s
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 Navajo =3 44 3 4.0L Ve = X 3 PFI 3 DS ((7) =
3 3 3 (12-Valve) = 3 3 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 Proteges 22 3 1.8L 4-Cyl =3 4, 6, 8 = PFI 2 Hall Sensor=3
3 3 3(16-Valve)(8)= 3 3 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 RX7 3 33 3 1.3L Rotary 3 1, 2 3 PFI 3 Magnetic 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 323 3 23 3 1.6L 4-Cyl = 2, 4 3 PFI 2 Hall Sensor=3
3 3 3(8-Vvalve) (9)= 3 3 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 626 3 22 3 2.0L 4-¢yI = A 3 SF 3 Hall Sensor=s
3 3 3 (16-Valve) = 3 3 3
3 3 AAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA~
3 3 3 2.5L V6 3 B 3 SF 3 Magnetic & 3
3 3 3 (24-Valve) = 3 3 Hall Sensor=s
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AAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3 929 3 46 3 3.0L V6 3 1 3 SFI 3 Magnetic & 3
3 3 3 (24-Vvalve) = 3 3 Hall Sensor=
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 (1) - See illustrations for engine code and serial nunber |ocation.3
3 (2) - California nodels have PFI systenms with light emtting 3
3 di ode ignition system 3
3 (3) - Hgh Energy Ignition (HEl) system 3
3 (4) - Light Emtting D ode (LED). 3
3 (5) - GS nodel has 1.8L V6 DOHC (24-val ve) engine. 3
3 (6) - GS nodel al so has magnetic sensor on crank pulley. 3
3 (7) - Distributorless Ignition System (DI'S). 3
3 (8) - LX nodel has 1.8L 4-cyl. DOHC (16-val ve) engi ne. 3
3 (9) - California nodels use a 1.6L 4-cyl. (16-val ve) engine. 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU
VIN DEFINITION (EXCEPT NAVAJO)
(VIN) J M1 B D2 3 1 * P OS5 00 0 01
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 - Indicates Nation of Origin.
2 - Indicates Mnufacturer.
3 - Indicates Vehicle Type.
4-5 - | ndicates Mdel.
6-7 - Indicates Body Style.
8 - Indicates Mdification.
9 - Indicates Check Digit.
10 - Indicates Mdel Year.
11 - Indicates Assenbly Pl ant.
12-17 - Indicates Production Sequence.

VIN DEFINITION (NAVAJO ONLY)

(VIN) 4 F 2 C U 4 4 X * P U MO O 0 0 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 - Indicates Manufacturer.
2 - Indicates Mke.
3 - Indicates Vehicle Type.
4 - Indicates Brake System GWMR
7 - Indicates Mbdel or Line/Series/Chassis/Cab Type.
8 - Indicates Engine Type.
9 - Indicates Check Digit.
10 - Indicates Mdel Year.
11 - Indicates Assenbly Pl ant.
12 - I ndi cates Mzda.
13-17 - Indicates Production Sequence.

MODEL YEAR VI N CODE APPLI CATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
VI N Code Model Year
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Mo 1991
N 1992
P 1993

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ENGINE CODE LOCATION

NOTE: Engi ne code | ocation for Navaj o not available from
manuf act ur er .

ENGINE CODE LOCATION

82200 2.21. 4-CYLINDER
91J16674

Fig. 1. Engine Code Location (B2200 2.2L 4-Cyl.)
Courtesy of Mazda Mdtors Corp.

ENGINE CODE LOCATION

Distributor

B2600i 2.6L 4-CYLINDER

OLA16675
Fig. 2: Engine Code Location (B2600i 2.5L 4-Cyl.)
Courtesy of Mazda Mdtors Corp.
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_ 90A18341 _
Fig. 3: Engine Code Location (Mata 1.6L 4-Cyl.)

Courtesy of Mazda Mdtors Corp.

ENGINE CODE LOCATION

Distributor Distributor

MPV 2.6L 4-CYLINDER & 3.0L V6

: - 119550 _
Fig. 4: Engine Code Location (MPV 2.6L 4-Cyl. & 3.0L V6)

Courtesy of Mazda Mdtors Corp.

#
MX-3 & 323 1.6L 4-CYLINDER

91C16677
Fig. 5. Engine Code Location (MX-3 & 323 1.6L 4-Cyl.)
Courtesy of Mazda Mdtors Corp.
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_ 92024929 _
Fig. 6: Engine Code Location (MX-3 1.8L V6 & MX-6 & 626 2.5L V6)

Courtesy of Mazda Mdtors Corp.

_ 93H78486 _
Fig. 7: Engine Code Location (MX-6 & 626 2.0L 4-Cyl. & Protoge 1.

8L 4-Cyl.)
Courtesy of Mazda Mdtors Corp.

_ 91B16676 -
Fig. 8: Engine Code Location (RX7 1.3L Rotary)

Courtesy of Mazda Mdtors Corp.
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_ 92F24930 _
Fig. 9: Engine Code Location (929 3.0L V6)

Courtesy of Mazda Mdtors Corp.

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda Em ssion Applications

B2200, B2600i, Mata, MV, MX-3, MX-6, Navajo, Protege, RX7,
323, 626, 929

EMISSION APPLICATIONS

EM SSI ON APPLI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Engi ne & Fuel System Em ssion Control Systens & Devices
B2200
2.2L 4-Cyl. 2-Bbl.
Maj or Control Systens & Devices ........ PCV, TAC, EVAP, (1) TWC

FR, EGR, SPK, PAIR 2,
CEC, EFE, ML

Components & O her Related Devices ............. EGR- PS, EVAP-VC,
EVAP- CKV, EVAP- CPCS,
SPK- VSV
2.2L 4-Cyl. PFI
Maj or Control Systens & Devices ........ PCv, EVAP, TWC, FR SPK,
2, CEC, ML
Components & O her Related Devices ........... EVAP- VC, EVAP- CKYv,
EVAP- CPCS, SPK-CC
B2600i
2.6L 4-Cyl. PFI
Maj or Control Systens & Devices ........ PCv, EVAP, TWC, FR SPK,
2, CEC, ML
Components & O her Related Devices ........... EVAP- VC, EVAP- CKYv,
EVAP- CPCS, SPK-CC
M at a
1.6L 4-Cyl. PFI
Maj or Control Systens & Devices ........ PCv, EVAP, TWC, FR SPK,
@2, CEC, ML
Components & O her Related Devices ... EVAP-VC, EVAP-CPCS, SPK-CC
MPV
2.6L 4-Cyl. PFI
Maj or Control Systens & Devices ............. PCv, EVAP, TWC, FR
@2, CEC, ML
Components & O her Related Devices ........... EVAP- VC, EVAP- CKYv,
SPK- CC
3.0L V6 PFI
Maj or Control Systens & Devices ............. PCv, EVAP, TWC, FR

(2) @, CEC, ML
Components & O her Related Devices .... EVAP-VC, EVAP-CKV, SPK-CC
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MX- 3
1.6L 4-Cyl. & 1.8L V6 SFI
Maj or Control Systens & Devices ............. PCv, EVAP, TWC, FR
(3) EGR SPK, @2, CEC, ML
Conponents & Other Related Devices ..... (3) EGR VSV, (3) EGRPS,
EVAP- VC, EVAP- CPCS, SPK-CC
MX-6 & 626
2.0L 4-Cyl. SFI
Maj or Control Systens & Devices ............. PCv, EVAP, TWC, FR
EGR, SPK, (2) @2, CEC, ML
Components & O her Related Devices ........... EVAP- VC, EVAP- CKYv,
EVAP- CPCS, EGR- VSV,
(4) EGR-PS, SPK-CC
2.5L V6 SFI
Maj or Control Systens & Devices ............. PCv, EVAP, TWC, FR
EGR, SPK, (2) @2, CEC, ML
Components & O her Related Devices ........... EVAP- VC, EVAP- CKYv,
EVAP- CPCS, EGR- VSV,
EGR- PS, SPK-CC
Navaj o
4. 0L V6 SFI
Maj or Control Systens & Devices ........ PCv, TAC, EVAP, TWC, FR
(4) BP/EGR, SPK, (2) 2, CEC, ML
Conponents & Other Related Devices .............. (4) BP/ EGR- EET,
(4) BP/ EGR- VRV, EVAP-VC,
EVAP- CPCS, SPK-CC
Pr ot ege
1.8L 4-Cyl. SFI
Maj or Control Systens & Devices ........ PCv, EVAP, TWC, FR SPK,
@2, CEC, ML
Components & O her Related Devices .......... EVAP- VC, EVAP- CPCS,
SPK- CC
RX7
1. 3L Rotary PFI
Maj or Control Systens & Devices ......... PCV, EVAP, (1) TWC, FR,
EGR, SPK, (5) AP, @,
CEC, ML
Components & O her Related Devices .............. AP- DV, EGR- SO,
(4) EGR-PS, EVAP-CKV,
EVAP- VC, EVAP- CPCS, SPK-CC
323
1.6L 4-Cyl. PFI
Maj or Control Systens & Devices ............. PCv, EVAP, TWC, FR
SPK, 2, CEC, ML
Components & O her Related Devices ... EVAP-VC, EVAP-CPCS, SPK-CC

929
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3.0L V6 SFI

Maj or Control Systens & Devices ......... PCV, EVAP, (1) TWC, FR,
EGR, SPK, (2) @2, CEC, ML

Components & O her Related Devices ............. EGR- VSV, EGR-PS,

EVAP- VC, EVAP-CKV,
EVAP- CPCS, SPK-CC

(1) - Engine uses 2 catalysts.

(2) - Heated oxygen sensor.

(3) - V6 engines only.

(4) - California nodels only.

(5) - Air punp includes magnetic clutch.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ABBREVIATION DEFINITIONS

ABBREVI ATI ON DEFI NI TI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Abbrevi ati on Definition
AP Air Punp Injection System
AP-DV AP Diverter Valve
BP/FEGR ... ... .. Backpressure EGR System
BP/EGR-EET .................... BP/ EGR El ectric Transducer
BP/FEGR-VRV ................. BP/ EGR Vacuum Regul at or Val ve
CEC ... Conput eri zed Engi ne Controls
EFE .. ... Early Fuel Evaporation
EGR ... Exhaust Gas Recircul ation
EGR-PS ... . EGR Position Sensor
EGR-SOL ... EGR Sol enoi d
EGR-VSV ... EGR Vacuum Swi t chi ng Val ve
EVAP . Evaporati ve Em ssion Control
EVAP- CKV . EVAP Check Val ve
EVAP-CPCS . .......... EVAP Cani ster Purge Control Sol enoid
EVAP-VC .. EVAP Vapor Cani ster
FR Fill Restrictor
ML Mal function I ndicator Light
O Oxygen Sensor
PAIR ... . Pul sed Secondary Air Injection
PCV Positive Crankcase Ventil ation
PRl Port Fuel Injection
SFl Sequential Fuel Injection
SPK Spark Controls
SPK-CC .. SPK Comput er Control | ed
SPK-VSV .. SPK Vacuum Swi t chi ng Val ve
TAC Thernostatic Air C eaner
TV Thr ee- Wy Cat al yst

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda Service & Adjustnment Specifications

B2200, B2600i, Mata, MV, MX-3, MX-6,
Navaj o, Protege, RX7, 323, 626, 929

INTRODUCTION

Use this article to quickly find specifications related to
servicing and on-vehicle adjustnents. This is a quick-reference
article to use when you are famliar with an adjustnment procedure and
only need a specification.

CAPACITIES

BATTERY SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Amp Hr. Rating
B2200 & B2600i

Standard ... 50

Heavy DUty .. ... . . 75 or 80
M oata .. 32
MPV

Standard ... 50

Heavy DUtY ... . e 65
MX- 3

4- Cyl .

Standard ... 50
Heavy DUtY ... . 55

VB 65
MX- B 58
NaVaA] O . 72
Protege . ... 50
RX7

Standard ... 48

Heavy DUtY ... . e 55
328 50
B26 . 58
929

Standard ... 48

Heavy DUtY ... . e 55

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
FLU D CAPACI TI ES
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Quantity

Crankcase (Includes Filter)
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B2200 ... .. 4.3 Qs. (4.1L)
B2600i ... ... 5.0 @s. (4.7L)
Mata ... . 3.6 Qs. (3.4L)
MPV

2.6L 5.0 @s. (4.7L)

3. 0L 5.1 Qs. (4.8L)
MX- 3

1. 6L 3.4 Qxs. (3.2L)

1. 8L 4.2 Q@s. (4.0L)
MX- 6

2.0L 3.5 Qs. (3.7L)

2.5L 4.2 Q@s. (4.0L)
Navaj O ... 5.0 s. (4.7L)
Protege ...... ... . . . ... 4.0 Qs. (3.8L)
RX7

Except R1L Option ..................... 5.2 Qs. (4.9L)

RL Option ... ... .. i 5.7 Qs. (5.4L)
323 3.4 Qxs. (3.2L)
626

2.0L 3.5 Qs. (3.7L)

2.5L 4.2 Q@s. (4.0L)
929 5.3 Qs. (5.0L)

Cool ing System (I ncludes Heater)

B2200 .. ... 7.9 @s. (7.5L)
B2600i ... ... 7.9 @s. (7.5L)
Mata ... 6.3 Qs. (6.0L)
MPV

2.6L 7.6 @s. (7.2L)

3.0L 10.3 Q@s. (9.7L)
MX- 3

1. 6L 6.3 Qs. (6.0L)

1. 8L 7.9 @s. (7.5L)
MX- 6

2.0L 7.4 Qs. (7.4L)

2.5L 7.9 @s. (7.5L)
Navaj o

Wth AC .. 8.6 Qxs. (8.1L)

Wthout AVC ... . .. . 7.8 Qs. (7.4L)
Pr ot ege

Auto. Trans. .......... .. ... . 6.3 Qs. (6.0L)

Manual Trans. . ......... ... ... . .. . .. .. 5.3 Qs. (5.0L)
RX7 9.2 xs. (8.7L)
626

2.0L 7.4 Qs. (7.4L)

2.5L 7.9 @s. (7.5L)
323

Auto. Trans. .......... .. ... . 6.3 Qs. (6.0L)

Manual Trans. . ......... ... ... . .. . .. .. 5.3 Qs. (5.0L)
929 9.9 @s. (9.4L)

Manual Transaxl e

MX-3 (1) o 2.8 Qxs. (2.6L)
MX-6 (4) o 2.9 @s. (2.7L)
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Pr ot ege
DOHC (3) .ot 3.6 Qs. (3.4L)
SOHC (2) o 2.8 Qxs. (2.6L)
323 (2) 2.8 Qxs. (2.6L)
626 (4) .. 2.9 Qs. (2.7L)
Manual Transm ssion (4)
B2200 5-Spd. ... ... 2.1 Qxs. (2.0L)
B2600i ( 3)
2D 3.0 Qs. (2.8L)
AVND 3.4 Qxs. (3.2L)
Mata ... . 2.1 Qxs. (2.0L)
MNPV 2.6 Qs. (2.5L)
Navaj O ... 2.8 Qxs. (2.6L)
RX7 2.6 Qxs. (2.5L)
Aut omatic Transaxl e (ATF Dexron-11) (5)
MX- 3
1.6L .. 6.7 Qs. (6.3L)
1.8L 6.1 Qxs. (5.8L)
MX- 6 9.3 s. (8.8L)
Protege ...... ... . . . ... 6.1 Qxs. (5.8L)
323 6.1 Qxs. (5.8L)
B26 .. 9.3 s. (8.8L)
Aut omatic Transm ssion (ATF M1l or Dexron-11)
B2200, B2600i, Mata, MV, RX7 & 929 4.2 Qs. (4.0L)
Navaj O ... 3.0 Qs. (2.8L)
Front Differential (6)
B2600i .. ... 1.6 Q@s. (1.5L)
PV 1.8 Q@s. (1.7L)
Navaj O ... 1.7 Q@s. (1.6L)
Rear Differential (6)
B2200 ... 1.3 @s. (1.2L)
B2600i .. ... 1.8 Q@s. (1.7L)
Mata ... . .69 Q@s. (.65L)
PV 1.6 Q@s. (1.5L)
Navaj O ... 2.6 Qxs. (2.5L)
RX7 1.4 Q@s. (1.3L)
920 1.4 Q@s. (1.3L)
Transfer Case (7)
B2600i .. ... 2.1 Qxs. (2.0L)
MNPV 1.6 Q@s. (1.5L)
Navaj O ... 1.3 @s. (1.2L)
(1) - For all-season conditions, use SAE 75W90. If

tenperature is

For all-season
Dexron-11. For
use SAE 80W 90
On Navaj o, use
nodel s,

Use SAE 75W 90.

| ess than OgF (-18¢C),

condi ti ons,

use ATF Dexron-I1.

use SAE 75W90 or ATF

tenperatures greater than OgF (-18¢C),

or SAE 90.

SAE 80W90 or SAE 75W90. On ot her

use SAE 75W90 for all-season conditions,

and

SAE 80W 90 for tenperatures greater than 50gF (10eC).

Specification is total

fluid capacity of transaxle,

not
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refill capacity after pan renoval .
(6) - On Navaj o, use SAE 90. On all other nodels, use SAE
90 for tenperatures greater than OgF (-18¢C), and SAE
80Wfor tenperatures |less than OgF (-18gC).
(7) - On Navaj o, use Mercon ATF. On ot her nodels, use SAE
75W 90 or ATF Dexron-11 for all-season conditions, and
SAE 80W 90 or SAE 90 for tenperatures greater than
OgF (-18¢C).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

QUICK-SERVICE

SERVICE INTERVALS & SPECIFICATIONS

REPLACEMENT | NTERVALS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Conmponent Mles
Alr Filter 30, 000
Canshaft Timng Belt .......... ... .. .. . .. . ... ...... 60, 000
Cool ant . ... 30, 000
Fuel Filter

B2200 (Carbureted) ........ ... . ... 30, 000

NaVaA] O .. (1)

Al O hers ... 60, 000
al

NoNn-TUurbo ... e 7500

TUrbO . 5000
Gl Filter

NoNn-TUurbo ... e 7500

TUrbO . 5000
Spar k Pl ugs

NaVA] O .. 60, 000

Al Ohers ... 30, 000

(1) - Specification is not available from manufacturer.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
BELT ADJUSTMENT ( NEW BELT)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Def | ecti on

Application (1) In. (MM
Al t er nat or
B2200 ... .. e 9/32 - 5/16 (7-8)
B2600i .......... . ... 25/ 64 - 15/32 (10-12)
Mata & MX-3 (1.6L) ................. 5/16 - 23/64 (8-9)
VPV
2.6L .. 25/ 64 - 15/32 (10-12)
3.0L .. 23/ 64 - 25/64 (9-10)
MX-3 15/64 - 9/32 (6-7)

MX-6 & 626 ... ... 15/64 - 9/32 (6-7)
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NaVa] O .. (2)
Protege & 323 ...... ... .. .. .. ... .. ... 5/16 - 23/64 (8-9)
RX7 9/32 - 5/16 (7-8)
929 25/64 - 15/32 (10-12)
A/ C Conpr essor

B2200 ... . 25/64 - 15/32 (10-12)
B2600i ... ... 5/ 16 - 25/64 (8-10)
Mata & MX-3 (21.6L) ................. 5/ 16 - 23/64 (8-9)
MPV

2.6L 5/ 16 - 25/64 (8-10)

3.0L 11/64 - 13/64 (4.5-5)
MX-3 (1.8L) .. 15/ 64 (6)
MX-6 & 626

2.0L 9/ 32 - 23/64 (7-9)

2.5L 15/ 64 - 9/32 (6-7)
NaVaA] O .. (2)
Protege & 323 ...... ... . ... .. ... .. ... 5/16 - 23/64 (8-9)
RX7 11/64 - 13/64 (4.5-5)
929 15/32 - 1/2 (12-13)

Power Steering

B2200 .. ... 9/32 - 5/16 (7-8)
B26001 . ... 9/32 (7)
Mata & MX-3 (21.6L) ................. 5/16 - 23/64 (8-9)
MNPV 9/32 (7)
MX-3 (1.8L) ... 15/ 64 - 9/32 (6-7)
MX-6 & 626

2.0L 9/ 32 - 23/64 (7-9)

2.5L 15/ 64 - 9/32 (6-7)
NaVaA] O .. (2)
Protege & 323 . ...... ... ... .. .. ... ... 5/16 - 23/64 (8-9)
RX7 11/64 - 13/64 (4.5-5)
929 5/16 - 25/32 (8-10)

(1) - Measure belt deflection by applying noderate pressure,
about 22 Ibs. (10 kg), to belt, m dway between pull eys.

(2) - Navajo is equipped with automatic belt tensioner.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

MECHANICAL CHECKS

ENGINE COMPRESSION

1) Warm engi ne to normal operating tenperature. Renove al
spark plugs. On Navaj o, use renpte starter switch to crank engi ne (DO
NOT crank engine with ignition switch). On all other nodels,

di sconnect ignition coil primary wre connector.

2) On all nodels, hold throttle plate fully open. Crank

engi ne, and note conpressi on pressure.

COVPRESSI ON RATI O
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Speci fication
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B2200 ... e 8.6:1
B26000 ... 8.4:1
M at a

AUt 0. Trans. ... .. e 9.4:1

Manual Trans. ... ... 9.0:1
MPV

2. 6L e 8.4:1

G | 8.5:1
MX- 3

1. Bl e 9.0:1

1. 8L 9.2:1
MX- 6

2. 0L e 9.0:1

2. B 9.2:1
NaVa] O .. 9.0:1
Pr ot ege

DOHC .. 9.0:1

SOHC .. 8.9:1
RXT e 9.0:1
323

California . ..... ... e 9.3:1

Federal ... .. .. . 9.0:1
626

2. 0L e 9.0:1

2. B 9.2:1
020 9.2:1
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

COMPRESSI ON PRESSURE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Speci fications

Application

Conpr essi on Pressure

B2200 .......... ... ..., 173 psi (12.2 kg/cny)
B2600i ................. 182 psi (12.8 kg/cny)
Mata .................. 192 psi (13.5 kg/cny)
MPV

2.6L ... 185 psi (13.0 kg/cny)

3.0L ... 164 psi (11.5 kg/cny)
MX- 3

1.6L ... ... 185 psi (13.0 kg/cny)

1.8L ... 192 psi (13.5 kg/cny)
MX- 6

2.0L ... 171 psi (12.0 kg/cny)

2.5L ... 203 psi (14.3 kg/cny)
Navaj O . ... (1)
Pr ot ege

DOHC ................. 182 psi (12.8 kg/cny)

SOHC ......... ... ... 173 psi (12.2 kg/cny)
RX7 . . 100 psi (7.0 kg/cny)
323 192 psi (13.5 kg/cny)

@ 300
@270
@ 300

@ 280
@ 300

@ 300
@ 300

@ 300
@ 250

@ 300
@ 300
@ 250
@ 300

RPM
RPM
RPM

RPM
RPM

RPM
RPM

RPM
RPM

RPM
RPM
RPM
RPM
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626

2.0L ... 171 psi (12.0 kg/cny) @300 RPM

2.5L ... 203 psi (14.3 kg/cny) @250 RPM
929 ... 213 psi (15.0 kg/cny) @270 RPM

M ni mum Conpr essi on Pressure

B2200 ........ .. .. ... 121 psi (8.5 kg/cny) @300 RPM
B2600i ................. 142 psi (10.0 kg/cny) @280 RPM
Mata ................... 135 psi (9.5 kg/cny) @300 RPM
MPV

2.6L ... 142 psi (10.0 kg/cny) @280 RPM

3.0L ... 121 psi (8.5 kg/cny) @300 RPM
MX-3 142 psi (10.0 kg/cny) @300 RPM
MX- 6

2.0L ... 119 psi (8.4 kg/cny) @300 RPM

2.5L ... 142 psi (10.0 kg/cny) @250 RPM
NaVa] O . (1)
Pr ot ege

DOHC . ... ... ... 128 psi (9.0 kg/cny) @300 RPM

SOHC ... . 121 psi (8.5 kg/cny) @300 RPM
RX7 79 psi (5.5 kg/cny) @250 RPM
323 135 psi (9.5 kg/cny) @300 RPM
626

2.0L ... 119 psi (8.4 kg/cny) @300 RPM

2.5L ... 142 psi (10.0 kg/cny) @250 RPM
929 ... 157 psi (11.0 kg/cny) @270 RPM

Maxi mum Vari ati on Between Cylinders

Mata, Protege & 323 ............... 28 psi (2.0 kg/cny)
NaVa] O .. 1
RX7 21 psi (1.5 kg/cny)
ALl O hers . (2)

(1) - Measurenent of |owest cylinder nust be within 75
percent of highest cylinder.
(2) - Information is not avail able from manufacturer.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
VALVE CLEARANCE

NOTE: Al'l piston engines are equi pped with hydraulic valve |ash
adj usters. Valve clearance is not adjustable.

IGNITION SYSTEM
IGNITION COIL

| GNI TION COl L RESI STANCE - Ohns @ 68gF (202C)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Primry Secondary
B2200
Carbureted ............ 1.0-1.3 .......... 6000- 30, 000

PRI .81-.99 ..., 6000- 30, 000
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B2600i .................. .81-.99 ... ..., 6000- 30, 000
Mata ................... .78-.94 ... .. .. 11, 200- 15, 200
MPV
2.6L (4-Cyl.)
Right Side .......... LT7-.95 L. 6000- 30, 000
Left Side .......... 900-1100 ........ ... ... N A
3.0L (V6) ............. .81-.99 ... ..., 6000- 30, 000
MX- 3
1.6L ... .. .81-.99 ........ 10, 300- 16, 000
1.8L ... .58-.86 ........ 11, 500- 18, 500
MX-6 & 626 .............. .58-.86 ........ 11, 500- 18, 500
Navajo .................... T (1)
Protege & 323 ........... .81-.99 ........ 10, 000- 16, 000
RX7
Leading ................ 0-1.0 ........... 9600- 16, 000
Trailing ............... 0-1.0 .............. Infinity
929
Left Side ............. LT77-1.0 L.l 9000- 17, 000
Right Side ........... 900-1100 ........ ... ... N A

(1) - Information is not avail able from manufacturer.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

DISTRIBUTOR SENSORS

NOTE: For nodels not listed in tables, see BASI C DI AGNOSTI C
PROCEDURES article for crank angl e sensor testing.

DI STRI BUTOR PI CK- UP CO L RESI STANCE (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ohns
B2200 (Carbureted) ......... ... . ... 900- 1200
MPV 3. 0L
Check lgnitor Term nals
TCOM & "Ne" 205- 255
"COM & MGl 205- 255
"OOM & RN 205- 255

(1) - OGher distributors use LED or Hall-Effect sensors.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CRANK ANGLE SENSCR RESI STANCE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ohns
MX-3 1.8L (At Crankshaft Pulley) ................. 520- 580
MX-6 & 626 2.5L (At Crankshaft Pulley) ........... 520- 580
RX7 (At Crankshaft Pulley) .......... ... ... ... ... 950- 1250
929 (At Crankshaft Pulley) ............ ... ... ..... 950- 1250

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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HIGH TENSION WIRE RESISTANCE

Hi gh tension wire resistance shoul d not exceed 4900 ohns per
foot (7000 ohns per foot on Navaj0).

SPARK PLUGS

SPARK PLUG TYPE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application NGK No.
B2200

Carbureted .......... ... ... .. . .. .. ... BPRSES or BPRGES

PRl BPRSES- 11 or BPRGES- 11
B2600i . ... ... ZFR5F-11 or ZFR6F-11
Mata ..................... BKR5E- 11, BKR6E-11 or BKR7E-11
MNPV ZFR5F-11 or ZFR6F-11
MX-3 BPRSES- 11 or BPRGES- 11
MX-6 & 626

2.0L BKRSE- 11 or BKRGE-11

2.5L ZFR5F-11 or ZFR6F-11
NaVA] O . (1)
Protege DOHC .............. BKR5E- 11, BKR6E-11 or BKR7E-11
Protege SOHC .......... ... ... .. ... ... BKR5E-11 or BKRGE-11
RX7

Leadi Ng .. .. BUR7E- QP

Trailing ... BUR9E- QP
323

California ...................... BPR5SES- 11 or BPRGES- 11

Federal ....... .. .. ... .. ... .. ... ... BKR5E-11 or BKR6E-11
929 BKRSEVX- 11 or BKRGEVX- 11

(1) - Use Motorcraft spark plug number AWSF-42PP
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

SPARK PLUG SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Gap Tor que
Application In. (M Ft. Lbs. (N.m
B2200 (Carbureted) .... .031 (.80) ............. 13 (18)
Navajo ................ .054 (1.4) ............. 13 (18)
RX7 . . (1) .044-.066 (1.1-21.7) .... 13 (18)
All Ghers ............ .041 (1.0) ... ..., 13 (18)

(1) - Gap is not adjustable.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

FIRING ORDER & TIMING MARKS
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& FRONT OF VEHICLE

)
(1)(® (@) FIRNG ORDER 1-3-4-2
2)

Fig. 1: Firing Oder & Distributor Rotation (B2200, B2600i & MPV
2.6L)

— @ FRONT OF VEHICLE °—&

FIRING ORDER 1-3-4-2

_ 95H31457
Fig. 22 Firing Oder (Mata)

- FRONT OF VEHICLE

FiFlING ORDEF! 1-2-3-4-5-6
WIRE-TO-CAP ORDER 1-6-2-C-4-3-5

Fig. 3: Firing Oder & Distributor Rotation (MPV 3.0L & 929)
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® FRONT OF VEHICLE t;, 0
H =

PROTEGE (DOHC)
)

FIRING ORDER 1.3.4.2 3 3

@

MX-3 1.6L. PROTEGE (SUHC)
& 323

92624931
Fig. 4: Firing Oder & Distributor Rotation (MX-3 1.6L, Protege &

323)

@ @ @ # FRONT OF VEHICLE
()

FIRING ORDER 1-23-4-56

92H24932
Fig. 50 Firing Oder & Distributor Rotation (MX-3 1.8L, MX-6 2.5L

& 626 2.5L)

% FRONT OF VEHICLE

FIRING ORDER 1-3-4-2

93H78482

Fig. 6: Firing Oder & Distributor Rotation (MX-6 & 626 2.0L)

4 FRONT OF VEHICL

‘:-—Nﬂ

Il wm o o=

Fig. 7: Firing Oder & Coil Pack (Navaj o)

IGNITION TIMING

| GNI TI ON TI M NG SPECI FI CATI ONS ( Degr ees BTDC @ RPM)
ARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAA
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Application Man. Trans. (1) Auto. Trans.
B2200

Carbureted ........ 6 @825 ............. 6 @825

PRI (2) ........... 6 @750 ............. 6 @770
B2600i (2) .......... 5 @750 ............. 5 @770
Mata (3) .......... 10 @850 ............. 8 @850
MPV

2.6L (2) ... ... NA . 5 @770

3.0L (2) ............ NA .. 11 @800
MX- 3

1.6L (3) ......... 10 @750 ............ 10 @ 750

1.8L (3) ......... 10 @670 ............ 10 @670
MX-6 & 626

2.0L (3) ......... 12 @700 ............ 12 @700

2.5L (3) ......... 10 @650 ............ 10 @650
Navajo ................ (4) ... (4)
Pr ot ege

DOHC (3) ......... 10 @750 ............ 10 @ 750

SOHC (3) .......... 5 @750 ............. 5 @750
RX7

Leading (3) ..... (5 5 @725 ....... (5 5 @725

Trailing (3) ... (5 20 @725 ...... (5 20 @725
323 (3) ... 7 @750 ... 7 @750
929 (3) ... NA .. 12 @700

(1) - Place automatic transm ssion in Park.

(2) - Connect junper wire between Green test connector
and ground.

(3) - Connect junper wire between termnals TEN and GRN
of di agnostic connector.

(4) - Base (initial) timng is preset at 10 degrees BTDC
and is not adjustable. To check timng, see
appropriate D - ADJUSTMENTS article.

(5) - Timng specification is AFTER TDC and i s not
adj ust abl e.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

DISTRIBUTOR SPECIFICATIONS
NOTE: On nodels with conputer-controlled ignition, see appropriate

G - TESTS WCODES article to diagnose ignition timng
pr obl ens.
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s

CRANK ANGLE (DEGREE)
=]

o

100 (3.94) 260 (10.24)
VACUUM mmHg (in. Hg)

S

116 2 9o 11° = 2“/‘
\‘ ‘/ 16° = 2°

CRANK ANGLE (DEGREE)
o

(=

Qe = 2° 2,000 4,000 6,000
ENGINE SPEED (RPM)

Fig. 8 Ignition Advance Curve (B2200 Carbur et ed)
Courtesy of Mazda Mdtors Corp.

FUEL SYSTEM

FUEL PUMP

NOTE: Fuel punp performance neasures fuel pressure and vol unme
availability, not regulated fuel pressure.

FUEL PUMP PERFORMANCE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Pressure Mn. Vol. In 30 Sec.
Application psi (kg/ cny) Pts. (L)
B2200 ( Car bur et ed)
El ectric Punp ....... 2.8-3.6 (.20-.25) ... ..., 1.1 (.66)
Mechani cal Punp ..... 3.7-4.7 (.26-.33) ... .. ... ... .9 (.43)
Navajo ............ ... ..., (1) o .95 (.49)
MX-6 & 626 (2.5L) ....... 72-92 (5.5-6.5) ... (1)
Al Ghers .............. 64-92 (4.5-6.5) ... ... ... (1)

(1) - Information is not available from manufacturer.
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

REGULATED FUEL PRESSURE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

At lIdle At Idle

W Vacuum W O Vacuum
Application psi (kg/ cny) psi (kg/ cny)
B2200 (PFlI) & B2600i .... 28-37 (2.0-2.6) ........ 38-46 (2.7-3.2)
Mata, MX-6 & 626 ....... 31-38 (2.2-2.7) ........ 38-46 (2.7-3.2)
MPV 30-37 (2.1-2.6) ........ 38-46 (2.7-3.2)
MX-3, Protege & 323 ..... 30-37 (2.1-2.6) ........ 38-46 (2.7-3.2)
RX7T 27-32 (1.9-2.3) ........ 36-38 (2.5-2.7)
Navajo ............ ... ... ..., ) (2)
929 L. 31-38 (2.2-2.7) ........ 38-46 (2.7-3.2)

(1) - Pressure should be 30-45 psi (2.2-3.2 kg/cny) with engine

runni ng and 35-45 psi (2.5-3.2 kg/cny) with ignition on and

engi ne of f.
(2) - Information is not avail able from manufacturer.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

INJECTOR RESISTANCE

I NJECTOR RESI STANCE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ohns
NaVA) O . 13- 16
Except Navaj O . ... ... 12-16

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
IDLE SPEED & MIXTURE
| DLE SPEED SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Man. Trans. (1) Auto. Trans.

Application RPM RPM
B2200

Carbureted ............. 825 ... 825

PRI (2) ... 750 . 770
B2600i (2) ............... 750 . 770
Mata (3) ................ 850 ... 850
MPV

2.6L (2) ... 750 .. 770

3.0L (2) ... 800 ... 800
MX-3 (3)

1.6L ... .. 750 .. 750

1.8L ... 670 ... 670

MX-6 & 626 (3)
200L o 700 . 700
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2.5L 650 ... 650
Navajo ................... (4) ... .. (4)
Protege (3) .............. 750 .. 750
RX7 (3) ... 725 725
323 (3) 750 .. 750
929 (3) ... NA . 700

(1) - Place automatic transm ssion in Park.

(2) - Connect junper wire between Green test connector
and ground.

(3) - Connect junper wire between termnals TEN and GRN
of di agnostic connector.

(4) - ldle speed is not adjustable, however, throttle
angle (mninumair rate) can be set using special
procedure. See D - ADJUSTMENTS article.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

FAST (COLD) IDLE SPEED

FAST (COLD) | DLE SPEED
ARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAA

Application RPM
B2200 (Carbureted) ........ ... . ... .. (1) 3000-4000
RX7 (2) Not Adjustable

(1) - Adjust with throttle | ever on highest step of fast idle
cam

(2) - See D - ADJUSTMENTS article for checking procedure.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

DASHPOT SPECIFICATIONS

DASHPOT SPECI FI CATI ONS (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application RPM
B2200 (Carbureted MT) ... ... . .. .. ... 2700- 2900
Mata ... 2350- 2650
MPV (3. 0L) o 3200- 3800
MX-3 (1.6L) .. About 3000
Pr ot ege

DOHC . About 3500

SOHC . About 2700
RX7 2600- 3000
328 About 3000

(1) - See D - ADJUSTMENTS article.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

THROTTLE POSITION (TP) SENSOR
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NOTE: For information on connector termnal identification and
test conditions specified in the follow ng tables, see
D - ADJUSTMENTS article.

NOTE: Throttle position sensor on MX-6 2.0L and 626 2.0L is not
adj ust abl e.

TP SENSOR VOLTACGE - B2200 PFI, B2600i & MPV 2. 6L
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Red Wre Blue Wre (1) (2) Blue Wre

Vol ts Vol ts Vol ts
4.50-4.59 ........... .37-.54 . 3.58-4.23
4.60-4.69 ........... .38-.55 ... 3.66-4.32
4.70-4.79 ... .. .39-.56 ... ... 3.74-4.41
4.80-4.89 ........... .40-.57 .o 3.82-4.51
4.90-4.99 ........... .40-.58 ... 3.90-4. 60
5.00-5.09 ........... .41-.60 ... 3.97-4.70
5.10-5.19 ........... L42-.61 L. 4.05-4.79
5.20-5.29 ........... L43-.62 L. 4.13-4. 88
5.30-5.39 ........... .44- .63 ... 4.21-4.98
5.40-5.49 ........... L44-.64 L. 4.29-5. 07
550 ... .44- .66 ... 4.29-5.17

(1) - Cosed throttle.
(2) - Wde OQpen Throttle.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TP SENSOR CONTINUI TY - M ATA, MX-3 1.6L, PROTECE & 323 - AT
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Condition (1) (2) Continuity
004" (L1 MM Yes
024" (LB MMM No

(1) - Insert feeler gauge of specified thickness between throttle

| ever and throttle stop screw.
(2) - Check continuity with ohmreter connected between

TP sensor termnals "E' and | DL.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TP SENSOR CONTINUI TY - M ATA, MX-3 1.6L, PROTECE & 323 - MT
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Continuity Between Continuity Between
Condi tion IDL & TL/E POW & TL/ E
M at a
.016" (.4 mMmm (1) ........... YesS . No
027" (L7 ) (1) L. NO .. No
Wde Open Throttle .......... NO ... Yes

MX-3, Protege & 323
.004" (.10 Mm (1) .......... Yes ... No
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.039" (1.OmMm (1) .......... NO .. No
Wde Open Throttle .......... NO ... Yes

(1) - Insert feeler gauge of specified thickness between throttle
| ever and throttle stop screw.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TP SENSOR CONTINUITY - MX-3 1.8L, MX-6 2.5L & 626 2.5L
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Condition (1) (2) Continuity
006" (15 M) Yes
020" (-5 M) No

(1) - Insert feeler gauge of specified thickness between
throttle lever and throttle stop screw

(2) - Check continuity with ohmreter connected between TP
sensor termnals "E' and | DL.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TP SENSOR RESI STANCE - MPV 3.0L & 929
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Condition Chns
MPV 3. 0L
Between Termnals "A" & "D' ...... ... .. .. .... 3000- 6000
Between Termnals "B" & "D’
Cosed Throttle ................... About 1000 O Less
Wde Qpen Throttle ....... ... ... ... ... ... .... 3000- 6000
929
Between Termnals "A" & "D' ............ .. .... 3000- 6000
Between Termnals "B" & "D’
Cosed Throttle ...... . . ... . i, 200- 600
Wde Qpen Throttle ....... ... ... ... ... ... ... 3300- 7000

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TP SENSOR ADJUSTMENT - MPV 3.0L & 929
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Continuity Between
Condition (1) Termnals "C'" & "D’
MPV 3. 0L
020" (.5 MM L Yes
028" (L7 MM No
929
004" (L1 MM Yes
008" (L2 MM No

(1) - Insert feeler gauge of specified thickness between
throttle lever and throttle stop screw
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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TP SENSOR RESI STANCE - NAVAJO
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Test Condition (1) Ohns

Throttle Cosed ......... ... . .. . .. ... (2) 500-1200

(1) - Check resistance between Gray/Red wire and G ay/ Wite
wire termnals.

(2) - TP sensor is not adjustable.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TP SENSOR VOLTACE - RX7
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Wre Col or Cl osed Throttle Wde Open Throttle
To G ound Vol ts Vol ts
Geen/Red (3F) (1) ......... L75-1.25 4.8-5.0
Bl ack/ Geen (3G (1) ........ 0.7-1.0 ................ 4.2-4.6

(1) - PCMtermnal pin No. in parentheses.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

THROTTLE (IDLE) SWITCH

THROTTLE (I DLE) SW TCH VOLTACE - B2200 CARBURETED
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

RPM Vol ts
825 (1dle) ... About 12
1000- 1200 . ...t e Less Than 1.5

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE



D - ADJUSTMENTS
Article Text
1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 06:37AM

ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda On- Vehicl e Adjustnents

B2200, B2600i, M ata, MV, MX-3,
MX- 6, Navaj o, Protege, RX7, 323, 626, 929

ENGINE MECHANICAL

Bef ore perform ng any on-vehicle adjustnents to fuel or
ignition systens, ensure engi ne nechanical condition is okay.

VALVE CLEARANCE

NOTE: Al'l piston engines are equi pped with hydraulic valve | ash
adjusters. No adjustnents are required.

IGNITION TIMING

NOTE: Before adjusting ignition timng, warm engi ne to nornal
operating tenperature. Turn off all accessories. Place
transmssion in Neutral (MT) or Park (A/T). Ensure idle
speed is correct. See |DLE SPEED under |DLE SPEED & M XTURE.
If timng is not wthin specification, |oosen distributor or
Crank Angle Sensor (CAS) lock bolt (Mata only). Rotate
distributor or CAS until timng marks are aligned. Tighten
| ock bolt.

B2200 & B2600i

On B2200 (PFI) and B2600i, connect junper w re between ground
and Green test connector in right rear corner of engine conpartnent.
See Fig. 2. On all nodels, connect timng light. Set timng to
speci fication. See IGNITION TI M NG SPECI FI CATIONS table. See Fig. 1.
On B2200 (PFI) and B2600i, renobve junper wre.

Fig. 1: Locating Ignition Timng Marks (Typical)
Courtesy of Mazda Mdtors Corp.
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W\

Green Test Connector

201165

Fig. 2: Locating Geen Test Connector (B2200 & B2600i)
Courtesy of Mazda Mdtors Corp.

NOTE: On Mata, use Blue 1-pin connector near airflow neter as a
source of battery power for positive |lead of tachoneter or
timng light (battery is in trunk). DO NOT ground this
connector, or 20-anp WPER fuse will bl ow

Mata, MX-3, MX-6, Protege, RX7, 323, 626 & 929

1) Connect Diagnostic Tester (49 B019 9A0) to di agnostic
connector and sel ect SELF-TEST node (position 1), or connect junper
wi re between di agnostic connector termnals TEN and G\ND. See Fig. 3.

2) Connect timing light. Set timng to specification (except
RX7). See IGNITION TIM NG SPECI FI CATIONS table. See Fig. 1. On RX7, if
ignition timng is not within specifications, see TROUBLE SHOOTI NG - NO
CODES and appropriate SELF-DI AGNOSTICS articles. Disconnect diagnostic
tester or junper wire from di agnostic connector.
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TEN
GROUND

Fig. 3: D agnostic Connector Terminal ID (Mata, MX-3, MX-6,
Protege, RX7, 323, 626 & 929)
Courtesy of Mazda Mdtors Corp.

MPV

Connect junper w re between ground and G een test connector
in left front corner of engine conpartnent. See Fig. 4 or 5. Connect
timng light. Set timng to specification. See IGNI TION TI M NG
SPECI FI CATIONS table. See Fig. 1. Renove junper wre.

Navaj o

1) Engine is equipped with a distributorless ignition. Base
(initial) timng is preset at 10 degrees BTDC and is not adjustable.
To check base timng, turn ignition off.

2) Disconnect SPQUT in-line connector in Yellow Light Geen
wire near Ignition Control Mdule (ICM, in right front corner of
engi ne conpartnent. Start engine.

3) Connect timing light and check timng. If ignition timng
is not at 10 degrees BTDC, see TROUBLE SHOOTI NG - NO CODES and
appropriate SELF-DI AGNOSTICS articles. Turn off engine. Connect SPOUT
in-1ine connector.

! Green Test Connector

Fig. 4: Locating Geen & Wite Test Connectors (MPV 2.6L)
Courtesy of Mazda Mdtors Corp.
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A ‘) KOne Pin Test Connector {Green)

Fig. 5: Locating Geen Test Connector (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.

I GNI TION TI M NG SPECI FI CATI ONS TABLE (Degrees BTDC @ RPM
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Man. Trans. (1) Auto. Trans.
B2200

Carbureted ............ 6 @825 ............... 6 @825
PFI (2) ... 6 @750 ............... 6 @770
B2600i (2) ............. 5 @750 ... ... 5 @770
Mata (3) ............. 10 @850 ............... 8 @850
MPV

2.6L (2) ... NA 5 @770
3.0L (2) ... NA . 11 @800
MX- 3

1.6L (3) ............. 10 @750 .............. 10 @ 750
1.8L (3) ............. 10 @670 .............. 10 @670
MX-6 & 626

2.0L (3) ... 12 @700 .............. 12 @700
2.5L (3) ... 10 @650 .............. 10 @650
Navajo .................. (4) . (4)
Pr ot ege

DOHC (3) ............. 10 @750 .............. 10 @ 750
SOHC (3) ... 5 @750 ... ... 5 @750
RX7

Leading (3) ......... (5 5 @725 ......... (5 5 @725
Trailing (3) ....... (5 20 @725 ........ (5 20 @725
323 (3) .. 7 @750 ... 7 @750
929 (3) ... NA . 12 @700

(1) - Place automatic transm ssion in Park.
(2) - Connect junper wire between Green test connector
and ground.
(3) - Connect junper wire between termnals TEN and GRN
of di agnostic connector.
(4) - Base (initial) timng is preset at 10 degrees BTDC
and i s not adjustable.
(5) - Timng specification is AFTER TDC and i s not
adj ust abl e.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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IDLE SPEED & MIXTURE

NOTE: M xture adjustrment is NOT a normal tune-up procedure. DO NOT
adj ust m xture unless mxture control unit is replaced or
vehicle fails em ssions test.

CHOKE

B2200 ( Car bur et ed)

Apply about 16 in. Hg to choke pull-off diaphragm Lightly
push the choke plate to closed position. Measure clearance between top
of choke plate and air horn. If clearance is not .067-.085" (1.70-2.16
nmm), bend | ever on choke plate shaft until clearance is within
speci fication.

COLD (FAST) IDLE SPEED

NOTE: For adjustnments of the choke unl oader, fast idle cam(static
adjustment) and secondary throttle valve, see information in
N - REMOVE/ | NSTALL/ OHAUL arti cl e.

B2200 ( Car bur et ed)

1) Warm engine to normal operating tenperature. Turn off
engi ne. Di sconnect and plug vacuum hoses to idl e conpensator and reed
valves. Hold throttle valve slightly open. Push choke plate fully
cl osed. Release throttle val ve.

2) Renove pressure fromchoke plate. Start engi ne w thout
touchi ng accel erator pedal or throttle valve. If engine speed is not
3000-4000 RPM turn fast idle screw until within specification.

COLD (FAST) IDLE SPEED

RX7

1) Wth engine cold, ensure roller near screw "B" is centered
on fast idle cam See Fig. 6. Warmengine to operating tenperature. At
130- 149¢F (55-650C), wax rod should extend fully and fast idle cam
shoul d separate fromroller. If wax rod does not operate as descri bed,
repl ace wax rod or adjust separation point.

2) Turn screw "B" until separation point is as described in
step 1). See Fig. 7. To adjust fast idle camopening, turn screw "A".
Using screw "A", align points on fast idle camw th roller at
correspondi ng tenperature. See FAST | DLE CAM OPENI NG SPECI FI CATI ONS
(RX7) table.

FAST | DLE CAM OPENI NG SPECI FI CATI ONS TABLE ( RX7)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Temperature gF (20 Posi tion
=D (-20) "A
32 (0) e "B"
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) "D
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Fig. 6: Checking Fast Idle Cam Separation (RX7)
Courtesy of Mazda Mdtors Corp.

Fast Idle Cam ‘B v

Screw “A Serew “B"

93H78508

Fig. 7: Adjusting Fast Idle Cam Opening (RX7)
Courtesy of Mazda Mdtors Corp.

DASHPOT

NOTE: Bef ore adj usting dashpot, warm engine to normal operating
tenperature. Turn off all accessories. Place transm ssion in
Neutral (MT) or Park (A/T).

B2200 (Carbureted M T)

Slowy increase engine RPMuntil throttle | ever separates
fromdashpot. If engine speed is not 2700-2900 RPM when throttle | ever
separates from dashpot, |oosen |ock nut and adjust dashpot as
necessary. Tighten | ock nut.

Mata, MPV 3.0L, MX-3 1.6L, Protege, RX7 & 323

Qperate engine at 4000 RPM Sl owl y decrease engi ne RPM unti |
throttle |l ever contacts dashpot. If engine RPMis not as specified
when throttle | ever contacts dashpot, |oosen |ock nut and adj ust
dashpot as necessary. See DASHPOT SPECI FI CATIONS table. Tighten |ock
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nut .

DASHPOT SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application RPM
B2200 (Carbureted MT) ... ... . ... ... 2700- 2900
Mata ... 2350- 2650
MPV (3. 0L) .o 3200- 3800
MX-3 (1.6L) .. About 3000
Pr ot ege
DOHC . About 3500
SOHC About 2700
RX7 2600- 3000
328 About 3000
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
IDLE SPEED
NOTE: Bef ore adjusting idle speed, warm engi ne to normal operating

tenperature. Turn off all accessories. Place transm ssion in
Neutral (MT) or Park (A/T). Ensure ignition timng is
adjusted. See IGNITION TI M NG

B2200 ( Car bur et ed)

Connect tachoneter to negative side of ignition coil primary
circuit (Wite wire). Ensure choke is fully open and throttle val ve
lever is not resting on fast idle cam If idle speed is not 825 RPM
turn idl e speed adjusting screw on carburetor until within
speci fication.

B2200 (PFI) & B2600i

Connect junper wre between ground and Green 1-pin test
connector in right rear corner of engine conpartnent. See Fig. 2.
Connect tachoneter to negative side of ignition coil primary circuit
(Wiite wire). If idle speed is not within specification, rotate idle
air adjusting screw on throttle body. See | DLE SPEED SPECI FI CATI ONS
tabl e. Di sconnect junper wre.

NOTE: On Mata, use Blue 1-pin connector near airflow neter as a
source of battery power for positive |ead of tachoneter or
timng light (battery is in trunk). DO NOT ground this
connector, or 20-anp WPER fuse will bl ow

Mata, MX-3, MX-6, Protege, 323, 626 & 929

1) Connect Diagnostic Tester (49 B019 9A0) to diagnostic
connector and sel ect SELF- TEST node, or connect junper w re between
di agnostic connector termnals TEN and GND. See Fig. 3. Connect
tachonmeter to diagnostic connector termnal 1G (-).

2) If idle speed is not within specification, rotate idle air
adjusting screw on throttle body. See |IDLE SPEED SPECI FI CATI ONS t abl e.
Di sconnect junper wre.
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MPV

1) Connect junper wire between ground and G een 1l-pin test
connector in left front corner of engine conpartnment. See Fig. 4 or 5.
On 2.6L, connect tachoneter to Wiite 1-pin test connector in left
front corner of engine conpartnment. On 3.0L, connect tachoneter to
test connector at ignition coil (Wiite wire).

2) On all nodels, if idle speed is not within specification,
rotate idle air adjusting screw on throttle body. See | DLE SPEED
SPECI FI CATI ONS t abl e. Di sconnect junper wre.

NOTE: On Navajo, idle speed is conputer controlled and is not
adj ustabl e. However, use the following initial throttle
angl e adjustnent procedure (mninmumair rate setting) as a
basis for diagnosing idle speed problens or if throttle stop
screw has been incorrectly set.

Navaj o

1) Ensure the follow ng conditions exist: throttle bore,
throttle plate and Idle Speed Control (I1SC) air by-pass valve are free
of contam nation, oxygen sensor is free of contamnation and is
operating, throttle stop lever is resting against throttle stop screw,
no vacuum | eaks are present, cooling systemis full, and ignition
timng is set to specification.

2) Perform a thorough basic inspection and Sel f-Test (KOEO, KCER and
continuous nenory) to confirmoperation of sub-systens which may
contribute to idle speed control problens. See appropriate information
in G- TESTS W CODES article.

3) Wth engine off, disconnect negative battery cable for at
| east 5 minutes. Connect negative battery cable. Start engi ne and
allow idle speed to stabilize for 2 mnutes. Snap throttle open and
return to idle. Lightly press and rel ease accel erator. Turn engi ne
of f. Disconnect |SC air by-pass sol enoid.

NOTE: If engine RPMfluctuates during idle, throttle plate may be
open enough to allow canister purge flow. To verify this
condi ti on, disconnect and plug canister purge line. If purge
is present, close throttle plate until fluctuations stop.

4) Start engine. Qperate engine at 2500 RPM for 30 seconds.
Allow engine to idle for 2 mnutes. Turn throttle stop screw until
engine idles at 675 RPM

5) Turn off engine. Repeat step 4). Turn off engine.

Di sconnect negative battery cable for at |least 5 mnutes. Connect |SC
air by-pass sol enoid connector. Connect negative battery cable. Verify
throttle plate is not stuck in bore and Iinkage is not preventing
throttle stop lever fromcontacting throttle stop.

6) Start engine and allowto idle for 2 mnutes. Snap
throttle open and return to idle. Lightly press and rel ease
accelerator. Allow engine to idle. If engine does not idle properly,
see H - TESTS WO CODES article.
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RX7

1) Connect Diagnostic Tester (49 B019 9A0) to diagnostic
connector and sel ect SELF-TEST node (position 1), or connect junper
wi re between di agnostic connector termnals TEN and G\ND. See Fig. 3.
Connect tachoneter to diagnostic connector termnal 1G(-).

2) If idle speed is not within specification, rotate air
adjusting screw on throttle body. See Fig. 8. See |IDLE SPEED
SPECI FI CATIONS table. If idle speed is too high with air adjusting
screw closed, turn throttle adjusting screw. Disconnect junper wre.

Adjusting
Screw

Air Adjusting Screw

9378546

Fig. 8 Adjusting ldle Speed (RX7)
Courtesy of Mazda Mdtors Corp.

| DLE SPEED SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Man. Trans. (1) Auto. Trans.
Application RPM RPM
B2200
Carbureted .............. 825 ... 825
PRI (2) ... 750 770
B2600i (2) ............... 750 770
Mata (3) ................ 850 . ... 850
MPV
2.6L (2) ... NA 770
3.0L (2) ... NA 800
MX- 3
1.6L ... . .. 750 750
1.8L ... 670 ... 670
M-6 (3) ... 750 750
Navajo .................. (4) . (4)
Protege (3) .............. 750 .. 750
RX7 700-750 ... 700- 750
323 (3) 750 750
626 (3) ... 750 750
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(1) - Place automatic transm ssion in Park.
(2) - Connect junper wire between Green test connector
and ground.
(3) - Connect junper wire between termnals TEN and GND of
di agnosti c connector.
(4) - Idle speed is not adjustable; however, throttle angle
(mnimumair rate) can be set using special procedure.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

IDLE MIXTURE

B2200 ( Car bur et ed)

1) Check for presence of mxture screwroll pin. See Fig. 9.
If roll pin has already been renoved, go to next step. If roll pinis
present, renove air cleaner and carburetor. Drive out m xture screw
roll pin. Install carburetor.

2) Install air cleaner. Ensure idle conpensator valve is
cl osed. Warm engi ne to normal operating tenperature. Connect dwell
nmeter (on4-cylinder setting) between ground and m xture check
connector (Brown/Yellowwre). See Fig. 10.

3) Adjust idle speed to 825 RPM Turn m xture adjusting screw
until dwell reading is 27-45 degrees. Reset idle speed (if necessary).
Repl ace m xture roll pin after adjustnment. |If m xture cannot be
adjusted to specification, see H- TESTS WO CODES article.

Except B2200 ( Car bur et ed)

Air/fuel mxture is conmputer controlled and cannot be
manual |y adjusted. If CO level is excessive, see H- TESTS WO CODES
article.

Spring Pin

Fig. 9: Rermviﬁg Carburetor M xture Screw Roll Pin (B2200 Car bureted)
Courtesy of Mazda Mdtors Corp.
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- ! Check Connector

Dwell Meter

- ;ﬁ" \ V(] o ‘\
AN\ [
= \ \'\ ’

Fig. 10: Connecting Dwell Meter To M xture Check Connector
(Brown/ Yel | ow Wre)-(B2200 Car bur et ed)
Courtesy of Mazda Mdtors Corp.

THROTTLE POSITION (TP) SENSOR
B2200 (CARBURETED)

See B2200 ( CARBURETED) under THROTTLE (1DLE) SW TCH.
B2200 PFI, B2600i & MPV 2.6L

I nspection & Adj ust nent

1) Warm engine to norrmal operating tenperature. Renobve
throttle body air inlet hose. Disconnect TP sensor connector. |nstal
Test Harness (49 (018 901) between TP sensor and harness.

2) Turn ignition on. Ensure throttle valve is fully closed.
Using a voltneter capable of neasuring voltage variations of .01 volt,
nmeasure voltage at Red and Bl ack wires of test harness. See Fig. 11

3) If voltage is 4.5-5.5 volts at Red wire and about zero
volts at Black wire, go to next step. If voltage values are not as
speci fied, check battery voltage and w ring harness between El ectronic
Control Unit (ECU) and TP sensor. If battery voltage and harness are
okay, replace ECU

4) Record voltage at Red wire. Measure voltage at Blue wire
of test harness while varying throttle fromclosed to w de open
position. Ensure voltage is within specification and voltneter
i ndicates a snooth voltage transition as throttle goes fromclosed to
wi de open position. See TP SENSOR VOLTAGE (B2200 PFI, B2600i & MPV 2.
6L) table.

5) If voltage is not as specified, |oosen TP sensor screw.
Rotate TP sensor until Blue wire voltage is as specified. Tighten TP
sensor screw. |If TP sensor cannot be adjusted to specification,
repl ace TP sensor. Disconnect negative battery cable and apply brake
pedal for 5 seconds to erase ECU nenory.

6) If voltage is as specified, turn ignition off. D sconnect
test harness. Reconnect TP sensor connector. Disconnect negative
battery cabl e and apply brake pedal for 5 seconds to erase ECU nenory.
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TP SENSOR VOLTACE (B2200 PFI, B2600i & MPV 2.6L)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Red Wre Blue Wre Voltage Blue Wre Voltage
Vol t age Cl osed Throttle Wde Open Throttle
4.50-4.59 ........... .37-.54 3.58-4.23
4.60-4.69 ........... .38-.55 ... 3.66-4.32
4.70-4.79 ........... .39-.56 ... 3.74-4.41
4.80-4.89 ........... L40-.57 L. 3.82-4.51
4.90-4.99 ........... .40-.58 ... 3.90-4. 60
5.00-5.09 ........... .41-.60 .. 3.97-4.70
5.10-5.19 ........... L42-.61 L 4.05-4.79
5.20-5.29 ........... LA43-.62 L 4.13-4. 88
5.30-5.39 ........... L44- .63 L. 4.21-4.98
5.40-5.49 ........... LA44- .64 L 4.29-5. 07
550 ... L44- .66 . 4.29-5.17

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Harmess

(49 GO18 901) “A" (Red)

‘B" (Blue)

“C" (Black)

Fig. 11: TP Sensor Test Harness Terminal |1D (B2200 PFI, B2600i &
MPV 2. 6L)
Courtesy of Mazda Mdtors Corp.

MIATA A/T, MX-3 1.6L A/T & 1.8L,
PROTEGE A/ T, 323 A/T, MX-6 2.5L & 626 2.5L

I nspecti on

1) Di sconnect TP sensor connector. Connect ohnmeter between
TP sensor connector termnals "E' and IDL. See Fig. 12. Insert feeler
gauge of specified thickness between throttle |ever and throttle stop
screw. See TP SENSCR CONTINUITY (M ATA A/ T, MX-3 1.6L A/T & 1. 8L,
PROTECE A/ T, 323 A/T, MX-6 2.5L & 626 2.5L) table.

2) If continuity is not as specified, adjust TP sensor. See
ADJUSTMENT procedure. If continuity is as specified, connect ohnmeter
bet ween TP sensor connector terminals Vt and "E'. If resistance is
| ess than 1000 ohns with throttle fully closed and about 5000 ohns
with throttle w de open, TP sensor is adjusted. |If resistance is not
as specified, adjust TP sensor. See ADJUSTMENT procedure.

NOTE: I f ohmeter reading indicates a rough transition anywhere in
range between | owest and hi ghest readings, TP sensor
potentioneter is faulty. Replace TP sensor.
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Adj ust ment

1) Di sconnect TP sensor connector. Connect ohnmeter between
TP sensor connector termnals "E' and IDL. See Fig. 12. Loosen TP
sensor attachi ng screws.

2) Insert a .006" (.15 nm feeler gauge (MX-3 1.8L, MX-6 2.5L
and 626 2.5L) or .010" (.25 mm) feeler gauge (all other nodels)
between throttle |lever and throttle stop screw. Rotate TP sensor
cl ockwi se about 30 degrees, then rotate countercl ockw se unti
ohnmet er indicates continuity.

3) Renove feeler gauge. Insert a .020" (.50 nm feeler gauge
(MX-3 1.8L, MX-6 2.5L and 626 2.5L) or .016" (.40 nm feeler gauge
(all other nodels) between throttle |lever and throttle stop screw. |If
ohmmeter indicates no continuity, go to next step. If ohmmeter
i ndicates continuity, repeat adjustnent procedure.

4) Tighten TP sensor attaching screws. Open throttle val ve
fully and verify resistance between terminals "E' and Vt is about 5000
ohns.

NOTE: TP sensor on MX-6 2.0L and 626 2.0L is not adjustable.

Thrattle Position
Sensor (TPS)

Ve v
" ‘,:

100
€ Y

Fig. 12: TP Sensor Connector Terminal ID (Mata AT, MX-3 1.6L
AT & 1.8L, Protege AT, 323 A/T, MX-6 2.5L & 626 2.5L)
Courtesy of Mazda Mdtors Corp.

TP SENSOR CONTINUI TY (M ATA AT, MX-3 - 1.6L A/T & 1. 8L,
PROTEGE A/ T, 323 A/T, MX-6 2.5L & 626 2.5L)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Condition (1) (2) Continuity
MX-3 1.8L, MX-6 2.5L & 626 2.5L
006" (15 M) Yes
020" (250 M) L No
Al Ohers
004" (010 M) Yes
024" (.60 M) L No
(1) - Insert feeler gauge of specified thickness between

throttle lever and throttle stop screw
(2) - Check continuity with ohmreter connected between TP
sensor termnals "E' and | DL.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
MIATA, MX-3 1.6L, PROTEGE & 323 - MIT
I nspecti on

1) Di sconnect TP sensor connector. Insert feeler gauge of
speci fied thickness between throttle lever and throttle stop screw.
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See TP SENSOR CONTINUI TY (M ATA, MX-3 1.6L, PROTECE & 323 - MT)
t abl e.

2) Connect ohmmeter between specified term nals of TP sensor
connector. See Fig. 13. If continuity is not as specified, adjust TP
sensor. See ADJUSTMENT procedure.

Adj ust ment

1) Di sconnect TP sensor connector. Connect ohnmeter between
termnals IDL and TL/E of TP sensor connector. See Fig. 13. Insert a .
016" (.41 mm) feeler gauge between throttle |l ever and throttle stop
SCrew.

2) Loosen TP sensor screws. Rotate TP sensor cl ockw se about
30 degrees, then rotate counterclockw se until ohnmeter indicates
continuity.

3) Renove feeler gauge. Insert a .027" (.69 nm feeler gauge
between throttle |lever and throttle stop screw. If ohmmeter indicates
no continuity, go to next step. If ohmeter indicates continuity,
repeat adj ustnment procedure.

4) Tighten TP sensor attaching screws. Open throttle val ve
fully a few tinmes. Recheck TP sensor adjustnent.

Throtthe

Pasition

Sansor
(TPS)

92124933
Fig. 13: TP Sensor Connector Terminal ID (Mata, MX-3 1.6L,

Protege & 323 - MT)
Courtesy of Mazda Mdtors Corp.

TP SENSOR CONTINUI TY (M ATA, MX-3 1.6L, PROTEGE & 323 - MT) TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Continuity Continuity
Condi tion Between IDL & TL/E Bet ween POWN & TL/ E
M at a
016" (.41 mm (1) ......... .. YeS No
027" (.7 mm (1) ...l NO .. No
WOT No ... . Yes
MX-3 1.6L,
Protege & 323
.004" (.10 Mm (1) ........... YeS No
039" (L.Omm (1) ........... NO .. No
WOT No ... . Yes
(1) - Insert feeler gauge of specified thickness between throttle

| ever and throttle stop screw.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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MPV 3.0L & 929

I nspecti on

D sconnect TP sensor connector. Using an ohmeter, neasure
resi stance between specified termnals of TP sensor connector. See TP
SENSCR RESI STANCE (MPV 3.0L & 929) table. See Fig. 14 or 15. |If
resi stance is not as specified, adjust TP sensor. See ADJUSTMENT
pr ocedur e.

Adj ust ment

1) Insert a feeler gauge of specified thickness between
throttle lever and throttle stop screw. See TP SENSOR ADJUSTMENT ( MPV
3.0L & 929) table. Check continuity between TP sensor connector
termnals "C' and "D'. See Fig. 14 or 15.

2) If continuity is not as specified, |oosen TP sensor
nmounting screws. Rotate TP sensor until continuity is as specified.
Ti ghten nmounting screws. Connect TP sensor connector.

TP SENSOR RESI STANCE (MPV 3. 0L & 929) TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ohns
MPV 3. 0L

Between Termnals "A" & "D' ......... ... .. ..... 3000- 6000
Between Termnals "B" & "D’

Closed Throttle ....... ... ... .. ... ..... About 1000 O Less
Wde OQpen Throttle ....... ... .. . .. . .. . . ... 3000- 6000
929

Between Termnals "A" & "D'" ...... ... ... .. ..... 3000- 6000
Between Termnals "B" & "D’

Cosed Throttle . ..... . . ... .. 200- 600
Wde OQpen Throttle ....... ... .. . .. . .. . . ... 3300- 7000

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TP SENSOR ADJUSTMENT TABLE (MPV 3.0L & 929)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Test Continuity Between
Condition (1) Termnals "C'" & "D’
MPV 3. 0L
020" (.5 MM L Yes
028" (L7 MM No
929
004" (L1 MM Yes
008" (L2 MM No
(1) - Insert feeler gauge of specified thickness between

throttle lever and throttle stop screw
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Throttle Position
Sensor {TP3)

Fig. 14: ldentifying TP Sensor Term nals (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.

Throttle ‘D"
Position (TP)
Sensor

90D18351
Fig. 15: ldentifying TP Sensor Term nals (929)
Courtesy of Mazda Mdtors Corp.

NAVAJO

NOTE: TP sensor is not adjustable. Replace TP sensor if voltage
readi ngs are not within specification.

1) Ensure throttle linkage is not preventing throttle stop
| ever fromcontacting throttle stop screw. Di sconnect Electronic
Control Assenbly (ECA) 60-pin connector. |Inspect connector for damaged
pins, corrosion or |oose wires and repair as necessary.

2) Connect Breakout Box (T83L-50-EEC 1V) between ECA and ECA
harness. Connect digital voltneter positive lead to pin No. 47 and
negative lead to pin No. 46 of breakout box.

3) Turn ignition on. Observe voltneter while slowy noving
throttle between fully closed and wi de open positions. Voltage should
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be .60 volt with throttle fully closed and about 4.50 volts throttle
fully open.

4) |If voltages values are not as specified, ensure throttle
angle (mninumair rate) is correct. See |DLE SPEED under |DLE SPEED &
M XTURE. If throttle angle is correct, renove TP sensor.

5) Check for damaged, corroded or m sadjusted pins. If pins
are okay, install TP sensor. Check vol tage readi ngs again. |If voltage
readi ngs are not as specified, perform KCEO self-test. See information
G- TEST W CODES article. If KOEO self-test indicates no problens,
repl ace TP sensor.

RX7

I nspection & Adj ust nent

1) Turn ignition off. Connect Harness Adapter (49 F018 902)
and Signal Mnitor (49 9200 162) to vehicle. See Fig. 16. Turn
ignition on. Manually rotate throttle |ever, and check TP sensor
signal. See TP SENSOR VOLTAGE (RX7) table.

2) If voltage is not within specification, close throttle.
Loosen TP sensor screws, and rotate TP sensor. See Fig. 17. Recheck TP
sensor signal. Turn ignition off. Disconnect test equi pnment.
Di sconnect negative battery cable and depress brake pedal for 20
seconds. Reconnect negative battery cable.

TP SENSOR VOLTACE TABLE ( RX7)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Wre Col or Cl osed Throttle W de Open
To G ound Vol ts Throttle

Vol ts
Geen/Red (3F) (1) ....... .75-1.25 ... 4.8-5.0
Bl ack/ Geen (3G (1) ...... 0.7-1.0 ............ 4.2-4.6

(1) - PCMterminal pin No. in parentheses.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Signal Monitor

Cannector “A"

Harness Adapter
Connector *B”

93GT8556

Fig. 16: Checking TP Sensor Vol tage Signal (RX7)
Courtesy of Mazda Mdtors Corp.
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Adjust Screw

Sensor 3 ¥ L,_,_”\

93H78557

Fig. 17: Adjusting TP Sensor (RX7)
Courtesy of Mazda Mdtors Corp.

THROTTLE (IDLE) SWITCH
B2200 (CARBURETED)

1) Warm engi ne to operating tenperature. Connect tachoneter.
Qperate engine at idle. Using voltneter, backprobe Light G een/Red
wire termnal of idle swtch connector. See Fig. 18.

2) Increase engine speed to nore than 2000 RPM G adual |y
decrease engi ne speed. If voltage is not as specified in THROITLE
SW TCH VOLTAGE TEST (B2200 CARBURETED) table, turn idle switch
adjusting screw until voltage is within specification.

THROTTLE SW TCH VOLTAGE TEST TABLE (B2200 CARBURETED)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

RPM Vol ts
825 (lIdle) ... About 12
1000- 1250 .., Less Than 1.5

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Fig. 18: Adjusting Throttle Switch (B2200 Car bur et ed)
Courtesy of Mazda Mdtors Corp.

EXCEPT B2200 (CARBURETED)
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Throttle switch is either a part of TP sensor, which is
adj usted automatically when TP is adjusted, or a separate,
nonadj ustabl e switch on throttle body. See THROTTLE PGCSI TI ON ( TP)
SENSCR.

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda Theory & Operation - Rotary Engine

RX7

INTRODUCTION

This article covers basic description and operation of engine
performance-rel ated systens and conponents. Read this article before
di agnosi ng vehicles or systens with which you are not conpletely
famliar.

AIR INDUCTION SYSTEM

4-Port | nduction

The 4-port induction uses primary or primary and secondary
i ntake mani fold paths, located in intake system During |ow speed
light |oad, intake air enters engine through one |ower throttle valve.
Under high RPM and heavy |l oad, throttle cable al so opens 2 upper
throttle valves. These feed intake air to the outside passages in
intake manifold. If the engine RPMis too low or engine is cold, a
double throttle control valve (inside intake manifold) delays opening
t he outside (secondary) passages. The double throttle control valve is
controlled by a sol enoid and PCM

I nt ercool er

Air conpressed by turbochargers enters intercool er |ocated
behi nd radi ator under cover. Fromintercooler, air enters throttle
body housi ng.

Tur bochar gers

Al'l nodels use sequential twi n Iiquid-cooled (coolant)
turbochargers. Turbochargers consists of a turbine/ conpressor
assenbly, oil supply system and wastegate. PCM controlled sol enoi ds
are used to open or close secondary turbocharger.

The safety valve of this systemis a wastegate that prevents
excess intake boost pressure. WAstegate operation is controlled by
turbo boost pressure control solenoid. This solenoid |limts boost
pressure to 10-14 psi (.7-1.0 kg/cny).

COMPUTERIZED ENGINE CONTROLS
The conputerized engi ne control system nonitors various
engi ne and vehicle functions to control engine operation and | ower
em ssions while maintaining fuel econony and driveability.
CONTROL UNIT

The Powertrain Control Mdule (PCM nonitors engi ne
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condi ti ons through various input sensors, and controls engine
operation through the use of output signals to control various systens
such as fuel, air injection, ignition, EGR and turbo control, and
knock control systens. Turbo operation is controlled by the turbo pre-
control, turbo control, wastegate control, charge control and charge
relief solenoid valves which are all controlled by PCM

NOTE: Conponents are grouped into 2 categories. The first category
covers | NPUT DEVI CES, which control or produce voltage
signals nmonitored by the PCM The second category covers
OQUTPUT SI GNALS, which are conponents controlled by the PCM

INPUT DEVICES

Vehi cl es are equipped with different conbinations of input
devices. Not all devices are used on all nodels. To determ ne the
i nput usage on a specific nodel, see appropriate wiring diagramin L -
W RI NG DI AGRAMS article. The avail able input signals include the
fol | ow ng:

A C Switch
Switch detects A/ C operation and sends signal to PCM

Barometric Pressure (BARO Sensor
Sensor nonitors intake manifold pressure and sends signal to
PCM

Battery Power Grcuit
Battery power circuit provides current to PCM The PCM uses
this circuit to nonitor battery voltage.

Cutch Switch
Cutch switch detects clutch operation and sends signal to
PCM dutch switch is closed when pedal is depressed.

Cool ant Ther nosensor
Sensor nonitors engi ne cool ant tenperature and sends signal
to PCM

Crank Angl e Sensors
These sensors, nmounted to front of engine, nonitor position
of front crank pulley and send signals to PCM

EGR Switch (California)
Switch detects position of EGR valve and sends signal to PCM

Fuel Ther nosensor
Sensor nmonitors fuel tenperature in fuel rail and sends
signal to PCM

Heat Hazard Sensor
Sensor detects floor tenperature near catalytic converter and
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sends signal to PCM

I nhibitor Switch (A/T)
Switch detects position of gear selector |ever and sends
signal to PCM

I ntake Air Thernosensor
Sensor nmonitors intake manifold air tenperature and sends
signal to PCM

Knock Sensor
Sensor nonitors engi ne knock conditions and sends signal to
engi ne knock control unit.

M | eage Sensor
Sensor determ nes vehicle m|eage and sends signal to PCM

Neutral Swi tch
Switch detects gearshift Neutral position and sends signal to
PCM

Gl Metering Punmp
G| netering punp includes a position sensor which senses oil
nmetering punp position and send signal to PCM

Overdrive Switch (A/T)
Switch detects overdrive operation and sends signal to PCM

Oxygen (Q2) Sensor
@2 sensor nonitors oxygen content of exhaust gases and sends
signal to PCM

Power Steering Pressure (PSP) Sw tch

PSP switch determ nes when pressure is required to turn the
wheel s and sends signal to PCM On turbo nodels, a power steering
relay is used along with the power steering sw tch.

Throttl e Sensor

Sensor nmonitors throttle opening angle. Sensor detects both
narrow range and full range of throttle opening and sends signal to
PCM

5th Gear Switch (MT)
Switch detects engagenent of 5th gear and sends signal to
PCM

Vehi cl e Speed Sensor
Sensor determ nes speed of vehicle and sends signal to PCM

OUTPUT SIGNALS

NOTE: Vehi cl es are equipped with different conbinations of
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conputer-control |l ed conponents. Not all conponents |isted
bel ow are used on every vehicle. For theory and operation on
each output conponent, refer to systemindicated after
conponent .

The PCM processes information fromthe input sensors and
sends appropriate voltage control signals to the follow ng engine
control s:

By-Pass Air Control (BAC) Valve Sol enoid
See | DLE SPEED under FUEL SYSTEM

Mal function I ndicator Light
See SELF- DI AGNOSTI C SYSTEM

I gni tor Modul e
See | GNI TI ON SYSTEM

Fuel Injectors
See FUEL CONTROL under FUEL SYSTEM

EGR Control Sol enoid
See EM SS| ON SYSTEMS.

Secondary Air Injection System Sol enoi ds
See EM SSI ON SYSTEMS.

Tur bochar ger Contr ol
See Al R | NDUCTI ON SYSTEM

Doubl e Throttle Control Sol enoid
See Al R | NDUCTI ON SYSTEM

FUEL SYSTEM
FUEL DELIVERY

Fuel Punp

Fuel under pressure fromelectric fuel punp flows through a
fuel danper, fuel filter, injector fuel rail (delivery pipe) and fuel
pressure regulator. Fuel punp is located in fuel tank. Electrical
power for fuel punp operation during cranking node is provided from
starter relay via circuit opening relay, fuel punp resistor (or fuel
punp relay) and PCM

Fuel Punp Rel ays

The PCMturns on circuit opening relay or fuel punp relay
based on inputs fromignition switch and other engine sensors. Under
normal operation, PCMcloses circuit opening relay. This causes fue
punp feed current to go through a fuel punp resistor, reducing
el ectrical current to fuel punp.

During cranking, high RPM and high | oad, or fuel pressure
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regul ator control operation, PCM supplies current to energi ze fue
punp relay. This causes fuel punp feed current to by-pass fuel punp
resistor, providing maxi mumcurrent to fuel punp.

Fuel Pressure Regul ator

The pressure regulator is a sealed unit which is divided into
2 chanbers (fuel and spring chanbers) by a di aphragm The fuel chanber
recei ves fuel through the inlet side fromthe injector fuel rail. The
spring chanber is connected to intake manifold vacuum

At idle, intake manifold vacuumis high. The diaphragmis
pul | ed back by intake manifold vacuum Any excessive fuel is returned
to the fuel tank. As throttle is depressed, intake manifold vacuum
decreases. The regul ator spring overcones manifold vacuum i ncreasing
fuel pressure.

During hot restarts, PCMincreases fuel pressure at injectors
by sending a signal to fuel pressure regulator control solenoid valve.

FUEL CONTROL

El ectronic Gasoline Injection (EA) System

The EG systemis a BARO controlled, dual-injector, feedback
system An 2 sensor nmonitors CO content of exhaust gases. Based on Q2
sensor and other signals, PCM adjusts injector's injection tine
accordingly. The system precisely neters amount of fuel injected into
each chanber

Fuel Injectors

PCM uses input information supplied by various sensors to
determ ne duration of injector's injection tinme. Primary injectors,
| ocat ed bel ow upper intake manifold, operate all the tinme. Secondary
injectors, located in outside intake manifold runners, operate during
hi gh RPM and heavy | oads.

IDLE SPEED

Idle Control Val ves

The By-Pass Air Control (BAC) valve contains an air val ve.
Engi ne coolant is directed around air valve warm ng thernowax. Wen
engi ne cool ant tenperature is |less than 122gF (5028C), wax is
contracted and engine idles fast. Wen cool ant tenperature is nore
t han 122gF (500C), wax is fully expanded, closing valve.

The Idl e Speed Control (ISC) valve controls air by-pass
amount during warm engi ne operation. The |SC val ve conpensates for al
engi ne | oads during warm engi ne operation to maintain a preset idle
RPM The ISCis controlled by the PCM

The Accel erated Warm Up System (AW5) val ve is open at
tenperature | ess than 104gF (402C). At tenperature greater than 104gF
(402C), valve is closed, preventing rough idle under sone cold engi ne
condi ti ons.

IGNITION SYSTEM
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ELECTRONIC IGNITION SYSTEM

Coils & Ignitor

The RX7 uses a distributorless ignition systemthat uses 2
crank angle sensors, 3 coils and an ignitor assenbly. The coils, one
| eading and 2 trailing, provide high voltage for spark operation.
Crank angl e sensors detect crank pulley position and send signals to
PCM The ignitor fires one coil for both |eading spark plugs and fires
2 other coils for each trailing spark plug.

Mazda rotary engines use an ignition systemwth 2 spark
plugs in each rotor housing. These fire at different tinmes during
ignition cycle. First spark plugs to fire are the |eading set, and
second spark plugs are the trailing set. Leading set spark plugs fire
at about 5 degrees ATDC, depending on ignition advance, to begin
conbustion. Trailing set spark plugs fire about 20 degrees later to
conpl et e conbusti on.

IGNITION TIMING CONTROL SYSTEM

Ignition Timng Advance Contro

Al'l nodels use an El ectronic Spark Advance (ESA) contro
system The PCM determines ignition timng based on signals from
vari ous sensors and switches.

Det onati on (Knock) Retard Operation
Knock sensor detects detonation in engine and sends signal to
PCM PCMretards ignition timng based on frequency of knocki ng.

EMISSION SYSTEMS
DECELERATION CONTROL SYSTEM

Decel eration systemis designed to maintain a bal anced
air/fuel mxture during deceleration and hel p prevent backfiring.
System consi sts of a fuel-cut operation (non-turbo), throttle sensor,
anti-afterburn val ve, dashpot and air by-pass valve (turbo).

EXHAUST GAS RECIRCULATION (EGR)

EGR system al | ows neasured amounts of exhaust gas into intake
mani fol d to reduce oxides of nitrogen (NOx). The EGR system consists
of EGR control valve, EGR sol enoid valve, EGR position switch
(California), connecting hoses and pi pes.

FUEL EVAPORATION SYSTEM
Fuel evaporation system prevents escape of raw fuel vapor to
at nosphere. System conponents include fuel tank with integral vapor
separator, check cut valve, purge control sol enoid valve, charcoa
cani ster, fuel filler cap, check valves and connecting |ines.

PURGE CONTROL SOLENOID VALVE
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This normal ly cl osed sol enoid val ve controls fuel vapor flow
fromcanister to intake mani fold. Val ve opens and cl oses based on
signal from PCM during vari ous engi ne operating nodes.

VAPOR VENT SYSTEM

Al'l vapor valves are nounted on fuel tank and use a snal
orifice, which allows vapor (but not liquid) fuel to pass into line
running to cani ster. Fuel vapors in fuel tank are vented though vapor
val ve assenbly on top of fuel tank. Vapors are routed through a vapor
line to carbon canister in engine conpartnent.

SECONDARY AIR INJECTION CONTROL SYSTEM

System consists of air punp (wth magnetic clutch), 2 check
val ves, air control valve, switching solenoid valve, relief solenoid
valve, split air solenoid valve and port air solenoid. Air injection
system supplies air into exhaust systemto help control exhaust
em ssi ons.

SELF DIAGNOSTIC SYSTEM

The PCMis equi pped with a self-diagnostic system which
detects systemfailures or abnormalities. When nmal function occurs,
Mal function Indicator Light (ML) on instrument panel is turned on.

By anal yzi ng various input signals, PCM detects system
mal functions related to various operating paraneter sensors. PCM
stores troubl e codes associated with detected failure until diagnostic
systemis cl eared.

MALFUNCTION INDICATOR LIGHT (MIL)

ML cones on when ignition is turned on. Light remains on for
several seconds after engine has started. If an abnormal input signa

occurs, light cones on and code is stored in nenory. |If an abnornma

i nput signal returns to normal, PCMturns light off, but code renains
stored in nenory until cleared. If ignition is turned on again, |ight
will not come on until PCM detects mal function during system
operati on.

NOTE: PCM di agnostic nenory is retained by direct power supply

frombattery. Menory is not erased by turning off ignition
but is erased if battery or PCMis disconnected.

MISCELLANEOUS CONTROLS
NOTE: Al t hough not considered true engi ne perfornmance-rel ated
systens, some controlled devices may affect driveability if
t hey mal functi on.

A/C CLUTCH



E - THEORY/OPERATION
Article Text (p. 8)
1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 06:38AM

When PCM detects a signal fromthe air conditioner PCM
indicating that the AC switch is turned on, PCMw || output a signal
to the magnetic clutch relay to turn it on.

The magnetic clutch operation is delayed for about 0.5
second. During this tine, the PCM opens the | SC valve to offset the
drop in engine RPM due to the operation of the A/C conpressor.

This system al so hel ps maintain driveability by switching off
magneti c conpressor clutch when vehicle is accel erated suddenly, or
when engine is running under a heavy | oad condition.

RADIATOR FAN CONTROL

PCM detects cool ant tenperature and turns on one or both
radi ator fans. This system hel ps prevent rough idle.

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda Basi c Di agnostic Procedures

B2200, B2600i, M ata, MV, MX-3, MX-6,
Navaj o, Protege, RX7, 323, 626, 929

INTRODUCTION

The follow ng diagnostic steps will help prevent overl ooking
a sinple problem This is also where to begin diagnosis for a no-start
condi ti on.

The first step in diagnosing any driveability problemis
verifying the custonmer's conplaint with a test drive under the
conditions the problemreportedly occurred.

Before entering sel f-diagnostics, performa careful and
conpl ete visual inspection. Mst engine control problens result from
mechani cal breakdowns, poor electrical connections or
damaged/ m srout ed vacuum hoses. Before condemning the conputerized
system performeach test listed in this article.

NOTE: Performall voltage tests with a Digital Volt-Chnmeter
(DvOM with a m ni mum 10- megohm i nput i npedance, unl ess
stated otherwi se in test procedure.

PRELIMINARY INSPECTION & ADJUSTMENTS
VISUAL INSPECTION

Visually inspect all electrical wiring, |ooking for chafed,
stretched, cut or pinched wiring. Ensure electrical connectors fit
tightly and are not corroded. Ensure vacuum hoses are properly routed
and are not pinched or cut. See VACUUM DI ACRAMS article to verify
routi ng and connections (if necessary). Inspect air induction system
for possible vacuum | eaks.

MECHANICAL INSPECTION

Conpr essi on

Check engi ne nechani cal condition with a conpression gauge,
vacuum gauge, or an engi ne anal yzer. See engi ne anal yzer manual for
specific instructions.

WARNI NG DO NOT use ignition switch during conpression tests on fuel
injected vehicles. Use a renote starter to crank engi ne. Fuel
injectors on many nodels are triggered by ignition switch
during cranki ng node, which can create a fire hazard or
contam nate the engine's oiling system

COVPRESSI ON SPECI FI CATI ONS TABLE
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M ni mum St andar d

Application psi (kg/cn2) @RPM psi (kg/cn) @RPM
B2200 .............. 121 (8.5) @300 .. 173 (12.2) @300
B2600i ........... 142 (10.0) @280 ... 185 (13.0) @280
Mata & 323 (1) .... 135 (9.5) @300 .. 192 (13.5) @300
MPV

2.6L ... ... 142 (10.0) @280 ... 185 (13.0) @280

3.0L ... 121 (8.5) @300 .. 164 (11.5) @300
MX- 3

1.6L ........... 142 (10.0) @300 ... 185 (13.0) @300

1.8L ........... 142 (10.0) @300 ... 192 (13.5) @300
MX-6 & 626

2.0L ... 119 (8.4) @300 .. 171 (12.0) @300

2.5L ... 142 (10.0) @250 ... 203 (14.3) @250
Navajo .............. (2) 100 (7.0) ...... (2) 100 (7.0)
Pr ot ege

SOHC (1) ......... 121 (8.5) @300 .. 173 (12.2) @300

DOHC (1) ......... 128 (9.0) @300 .. 182 (12.8) @300
RX7 ... ... 79 (5.5) @250 .... 100 (7.0) @250
929 ... 157 (11.0) @270 ... 213 (15.0) @270

(1) - Difference between cylinders should not be nore than

28 psi (2.0 kg/cnR).
(2) - Lowest conpression reading should not be |ess than

75 percent of highest conpression reading.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Exhaust System Backpressure

The exhaust system can be checked with a vacuum or pressure
gauge. Renmpbve 2 sensor or air injection check valve (if equipped).
Connect a 0-5 psi pressure gauge and run engine at 2500 RPM |If
exhaust system backpressure is greater than 1 3/4 - 2 psi (.12-.14
kg/ cn?), exhaust systemor catalytic converter is plugged.

I f a vacuum gauge i s used, connect vacuum gauge hose to
i ntake mani fold vacuum port and start engine. Cbserve vacuum gauge.
Qpen throttle part way and hold steady. If vacuum gauge reading slowy
drops after stabilizing, exhaust system should be checked for a
restriction.

FUEL SYSTEM
FUEL PRESSURE (CARBURETED)

Basi ¢ di agnosis of fuel system should begin with determ ning
fuel system pressure.

NOTE: Fuel punmp control unit termnal identification is not
avail abl e from manuf acturer.

Fuel Pump (El ectrical)
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1) Turn ignition on. Locate fuel control unit under left side
of dash. Using a junper wire, connect termnals "B" to "D'. Fuel punp
(located in tank) should operate. If punp does not operate, check and
replace fuel punp (if necessary). Check fuel punp pressure. See FUEL
PUVP PERFORMANCE ( CARBURETED) t abl e.

FUEL PUMP PERFORMANCE TABLE ( CARBURETED)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Pressure Mn. Vol.
Application psi (kg/cnR) In 30 Sec.
Pts. (L)

B2200
El ectrical Pump .. 2.8-3.6 (.20-.25) ....... 1.1 (.53)
Mechanical Pump .. 3.7-4.7 (.26-.33) ........ .9 (.43)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

2) If fuel punp operates, renove junper wire. Wth ignition
on, backprobe rear of fuel punp control unit. There should be 12 volts
on termnals "A" and "D' only. If voltage is not as specified, check
ignition and power feed.

3) Allow engine to idle. There should be 12 volts on
termnals "A', "B", "D' and "F" only. If voltage is m ssing on
termnal "B" only, replace fuel punp control unit. If voltage at any
other termnal is not as specified, check ignition coil (tachoneter
signal) and power feed.

Fuel Punmp (Mechani cal)
Test punp for pressure and vol une. Repl ace as necessary. See
FUEL PUMP PERFORMANCE ( CARBURETED) t abl e.

FUEL PRESSURE (FUEL INJECTION)

WARNI NG ALWAYS relieve fuel pressure before disconnecting any fuel
injection related conponent. DO NOT allow fuel to contact
engi ne or electrical conponents.

Fuel Pressure

1) Disconnect circuit opening relay. See CIRCU T OPEN NG
RELAY LOCATI ONS t abl e.

2) To bl eed down fuel in system start engine (if possible)
and allow to die. Connect pressure gauge to fuel line at fuel filter.
Reconnect circuit opening relay.

3) On Navajo, install EFlI Pressure Gauge (T80L-9974-B) to
relief valve. Relief valve is |ocated on fuel supply manifold.

4) Turn ignition on. Onh Mata, MX-3, MX-6, Protege, RX7, 323,
626 and 929, junp test connector termnals Fp and ground. On all other
nodel s, use a junper wire and connect term nals of Yellow fuel punp
check connector together. See FUEL PUWP CHECK CONNECTOR ( YELLOW
LOCATION table. On all nodels, if punp does not run, check fuel punp
circuit and circuit opening relay.
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FUEL PUMP CHECK CONNECTOR ( YELLOW LOCATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Locati on
B2200 (PFI) & B2600i ...... ... ... . ... ... On Firewall,

Near W ndshi el d W per Motor
MNPV Near Airflow Sensor
Navajo ............. .. ... ..... At Right Inner Fender Pane

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

5) If possible, start engine. Check fuel pressure with vacuum
connected to and di sconnected from pressure regul ator. See REGULATED
FUEL PRESSURE (FUEL | NJECTION) table. Turn engine off and di sconnect
junmper wire at fuel punp check connector. Wait 10 m nutes and ensure
residual pressure is at least 21 psi (1.5 kg/cnR).

6) Operate fuel punp by junpering fuel punp test connector.
Check fuel punp performance. Pinch hose between pressure gauge and
fuel filter. DO NOT hold | onger than necessary to check pressure. See
FUEL PUWMP PERFCRMANCE table. If punp does not neet specifications,
check fuel punp circuits, fuel punp, fuel tank, fuel filter and repair
or replace as necessary.

FUEL PUMP PERFORMANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Pressure
NaVaA] O .. (1)
MX-6 & 626 Wth 2.5L .......... 72-92 psi (5.0-6.5 kg/cnR)
All Ghers (2) ................ 64-92 psi (4.5-6.5 kg/cnR)
(1) - Information is not avail able from manufacturer.

(2) - Mnimumvolume in 30 seconds is 1.0 pint (.47L).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

REGULATED FUEL PRESSURE (FUEL | NJECTI ON) TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

At ldle At ldle

W Vacuum W O Vacuum
Application psi (kg/cnR) psi (kg/cnR)
B2200 (PFI) & B2600i . 28-37 (2.0-2.6) . 38-46 (2.7-3.2)
Mata, MX-6 & 626 .... 31-38 (2.2-2.7) . 38-46 (2.7-3.2)
MPV 30-37 (2.1-2.6) . 38-46 (2.7-3.2)
MX-3, Protege & 323 .. 30-37 (2.1-2.6) . 38-46 (2.7-3.2)
RX7 .. 27-32 (1.9-2.3) . 36-38 (2.5-2.7)
Navajo .................... (1) (2)
929 ... 31-38 (2.2-2.7) . 38-46 (2.7-3.2)

(1) - Pressure should be 30-46 psi (2.1-3.2 kg/cnR) with
engi ne running and 36-46 psi (2.5-3.2 kg/cn2) with key
on and engi ne off.

(2) - Information is not avail able from manufacturer.
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

NOTE: Fuel punmp control unit termnal identification is not
avai |l abl e from manuf acturer.

Fuel Punmp Circuit (Except Navaj o)

1) Turn ignition on. On B2200 (PFl), B2600i and MPV connect
termnals of Yellow fuel punp check connector with a junper wire. See
FUEL PUWP CHECK CONNECTOR ( YELLOW LOCATIONS table. On Mata, MX-3,
MX- 6, Protege, RX7, 323, 626 and 929, attach junper wire to test
connector terminal Fp and to ground in the diagnostic connector, next
to battery.

2) Listen for fuel punp operating sound. If there is no
sound, check main fuse, circuit operating relay, fuel punp and all
el ectrical connections. On MX-3, MX-6, RX-7, 626 and 929, PCM grounds
circuit opening relay and operates fuel punp whenever distributor or
crank angl e sensor signals are present. On other nodels, airflow neter
grounds circuit opening relay whenever airflowis present.

3) If circuit opening relay does not work, see SYSTEM &
COVPONENT TESTI NG article or appropriate G- TESTS W CCDES arti cl e.

Fuel Punmp Circuit (Navajo)

1) If fuel pressure is zero or low, with ignition off, ensure
Inertia Fuel Shut-Of (IFS) switch is set. Ensure battery is fully
charged. Using a junper |lead, ground FP |l ead term nal of self-test
connector. See Fig. 1. IFS switch is |ocated under dash to the right
of transm ssion tunnel. Wth ignition on, engine off and IFS sw tch
el ectrical connector connected, check voltage at IFS switch. If
voltage is 10.5 volts or nore at both IFS switch termnals, go to step
3).

2) If voltage is 10.5 volts or nore at only one IFS swtch
termnal, replace IFS switch. If voltage is less than 10.5 volts at
both IFS switch termnals, check and repair wiring circuit.

3) Wth ignition off, ensure connection is okay at
punp/ sender unit. Turn ignition on, with engine off. Listen for sound
of fuel punp operation. If punp is not running, go to next step. If
punp is running, check condition of fuel filter. If filter is okay,
replace fuel punp. If filter is dirty, replace filter and recheck
system

4) Turn ignition off and di sconnect fuel punp/sender
connector. See Fig. 1. Turn ignition on, with engine off. Measure
vol tage at punp power term nal (Pink/Black wire) of punp/sender
connector. If voltage is 10.5 volts or nore, go to next step. If
voltage is not 10.5 volts or nore, repair open in Pink/Black wre
bet ween fuel punp and inertia swtch.

5) Wth fuel punp/sender connector still disconnected,
nmeasure resistance of punp ground wire (Black wire) to chassis ground.
See Fig. 1. If resistance is less than one ohm go to next step. If
resistance is not | ess than one ohm repair open in Black wre between
fuel punp and ground.

6) Turn ignition off. Measure resistance between IFS switch
and ground. If resistance is |less than 5 ohns, replace fuel punp. For
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additional circuit testing information see CIRCU T TEST J in
appropriate G - TESTS WCODES article.

FP Lead
{Short End Of Connector)

qHER

SELF-TEST CONNECTOR

Sender Signal

Pump Ground = Pump Pawer
E&/ s

Sender Ground Or Return
PUMP/SENDER CONNECTOH

:

93G78986

Fig. 1: Identifying Fuel Punp & Sel f-Test Connectors (Navaj o)
Courtesy of Mazda Mdtors Corp.

Fuel Punmp Rel ay (Navaj o)

1) Renove fuel punp relay (located under power distribution
box on right inner fender). Connect 12 volts to termnal "C' and
ground terminal "D'. Check for continuity between termnals "A" and
"B". If continuity is present, relay is okay. If continuity is not
present, replace relay.

2) Turn ignition on. Ensure 12 volts are present on Red and
Bl ack/ Yellow or Yellow wires. If 12 volts are not present, repair
circuits fromEl ectronic Engi ne Control (EEC) power relay, battery or
power distribution box.

3) Connect 12 volts to termnal "A". Fuel punp should
operate. |If punp does not operate, repair wring to inertia swtch,
fuel punp or fuel punp ground, or replace fuel punp.

Inertia Fuel Shut-Of (IFS) Switch (Navaj o)

IFS switch is | ocated under dash to the right of transm ssion
tunnel. To reset switch, nmake sure no fuel |eaks are present. Push
reset button.

Crcuit Opening Relay (Except MX-3, MX-6, Navajo, 626 & 929)

1) Wth relay connected, ensure specified voltage is present
at relay termnals. See CIRCU T OPENI NG RELAY CIRCU T VOLTAGE tabl e.
For location of circuit opening relays, see CIRCU T OPEN NG RELAY
LOCATI ON t abl e.

2) If voltages are okay, renove relay fromvehicle. Check
rel ay operation using a 12-volt battery source and performresistance
tests. See Fig. 2.
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Crcuit Opening Relay (MX-3, MX-6, 626 & 929)

1) Wth relay connected, ensure battery voltage is present at
relay termnal Wiite/Red wire on MX-3, Red/Black wire on MX-6/626 2.0L
or Black/Wiite wire on MX-6/626 2.5L and 929. For |ocations of circuit
opening relay, see CIRCU T OPEN NG RELAY LOCATI ON tabl e.

2) If voltages are okay, renove relay fromvehicle. Using a
12-volt battery source, connect 12 volts to relay termnals "A" and
"B". Ensure continuity is present across termnals "C' and "D'. If
continuity is not as specified, replace circuit opening rel ay.

Cl RCU T OPENI NG RELAY LOCATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Locati on
B2200 (PFI) & B2600i .............. Behi nd Left Kick Panel
Mata ................ Under Dash, Left O Steering Columm
MPV . Mounted On PCM Under Protective
Cover On Passenger Side Fl oor
MX-6 & 626 . In Engine Conpartnment Relay Box, Near Battery
MX-3, Protege &
323 ... Passenger Side O Front Console, Near PCM
929 ........ In Engi ne Conpartnent Relay Box, Near Battery

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ClRCU T OPENI NG RELAY CIRCU T VOLTAGE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

I gnition I gnition

ON START I dl e
Ter m nal Vol ts Vol ts Vol ts
Fp.. 0O ........... 12 12
Fc ... ... . ... 12 .. ... O ... 0
B ... .. 12 ... ... 12 12
STA ... . ....... 0O ........... 12 0
El ... 0O ........... O ... 0

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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B
ﬂgTA B F;T STA
£l Fc
12V Grounded Correct result
 STA Er B-Fp: Continuity
B Fc Fp: Battery voltage

RELAY VOLTAGE CHECK

__Between terminals Resistance ()
STAE1 21—43
B-Fc 109—226
B-Fp oo

RELAY RESISTANCE CHECK

Fig. 2. Testing Grcuit Opening Relay (Except MX-3, MX-6, Navajo,
626 & 929)
Courtesy of Mazda Mdtors Corp.

IGNITION CHECKS (EXCEPT NAVAJO)

Spar k

Check for spark at coil wire and at each spark plug wire
usi ng a high output spark tester. Check spark plug wire resistance on
suspect wires. Resistance should be no | ess than 4878 ohns per foot.

Ignition Coil Power Source

Turn ignition on. Using voltnmeter, check for 12 volts between
positive (+) termnal and ground. If no voltage is present, check
battery feed, main fuse, EG main relay (RX7), ignition switch and
fusi bl e Iinks.

Ignition Coil Resistance (Except MX-3 1.8L, MX-6 & 626)
1) Renpve primary and secondary | eads fromignition coil.
Usi ng ohmeter, check primary resistance between positive and negative
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termnals of coil. See Fig. 3. Resistance should be as specified in
IGNITION COL RESI STANCE table. If resistance is not as specified,
replace ignition coil.

2) Check secondary resistance between (positive) term nal and
coil tower. See Fig. 3. On leading coil of RX7, check secondary
resi stance between both high tension towers. On all nodels, see
IGNITION COL RESI STANCE table. If resistance is not within
speci fication, replace coil.

Ignition Coil Resistance (MX-3 1.8L, MX-6 & 626)

1) Renove primary and secondary |eads fromignition coil.
Usi ng ohmeter, check primary resistance between termnals "A" and "C'
of coil. See Fig. 4. Resistance should be as specified in I GNITION
CAO L RESI STANCE table. If resistance is not as specified, replace
ignition coil.

2) Check secondary resistance between termnal "C' and coil
tower. See Fig. 4. See IGNITION CO L RESI STANCE table. If resistance
is not within specification, replace coil.

6000-30,000 Ohms '

: _ | 1 CHECKING
6000-30,000 Ohms | SECONDARY

CHECKING SECONDARY f

77-95 Ohm —— | 81-99 Ohm.
CHECKING g || CHECKING
PRIMARY J| PRIMARY
B26001 & MPV (4-CYL) B2200 (PF1} & MPV 3.0L
A =3~
CHECKING /(! .%
PRIMARY | N
93179002

Fig. 3: Checking Coil (B2200, B2600i, MPV & 929; O hers Except
MX-3 1.8L, MX-6 & 626 Are Simlar)
Courtesy of Mazda Motor Corp.
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Coil Conngctor

CHECKING
PRIMARY

Secondary —
Coil Tawer

Coil Conneclor

CHECKING SECONDARY
9202493

5
Fig. 4: Checking Coil (MX-3 1.8L, MX-6 & 626)
Courtesy of Mazda Motor Corp.

GNITION CO L RESI STANCE TABLE - Ohns @ 68gF (202C)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Primry Secondary
B2200

Carbureted ........... 1.0-1.3 ........... 6000- 30, 000

PRI .81-.99 ... ... .. 6000- 30, 000
B2600i ................. .81-.99 ... ... .. 6000- 30, 000
Mata .................. .78-.94 ... ... 11, 200- 15, 200
MPV

2.6L (4-Cyl.)

Right Side ......... LT7-.95 Lo 6000- 30, 000
Left Side .......... 900-1100 ................. (2)

3.0L (V6) ............ .81-.99 ... ... 6000- 30, 000
MX- 3

1.6L (4-Cyl.) ........ .81-.99 ......... 10, 300- 16, 000

1.8L (V6) ............ .58-.86 ......... 11, 500- 18, 500
MX-6 & 626 ............. .58-.86 ......... 11, 500- 18, 500
Navajo ................... T (1)
Protege & 323 .......... .81-.99 ......... 10, 000- 16, 000
RX7

Leading ............... 0-1.0 ............ 9600- 16, 000

Trailing .............. 0-1.0 ............... Infinity

Left Side ............ LT77-1.0 L 9000- 17, 000

Right Side .......... 900-1100 ........ ... ... (2)

(1) - Information is not avail able from manufacturer.
(2) - Not applicable.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Optical Distributor Voltage (B2200 PFI, B2600 & MPV 2. 6L)
1) Turn ignition on. Check optical distributor ignition
source by backprobing distributor termnal for correct voltage. See
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OPTI CAL DI STRI BUTOR VOLTAGE SPECI FI CATI ONS t abl e.

2) Ensure ignition coil has battery voltage. If ignition coil
resi stance and pi ck-up sensor test okay, check for spark. If spark is
still not present, go to appropriate |IGNITOR test procedure. |If spark
is still not present and ignitor is okay, see appropriate SELF-

DI AGNOSTI CS article.

OPTI CAL DI STRI BUTOR VOLTAGE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Wre Col or Vol ts
B2200 PFI & B2600
Bl ack/ Yel low .. ... . 12
PUrpl e (1) 0-5
Yel low Blue .. ... . . . . (1) 0-5
Bl aCK .. 0
MPV 2. 6L
Black/VWhite ... . 12
Purple/Black . ..... .. .. (1) 0-5
PUrpl e (1) 0-5
Black/ Orange . ... ... 0

(1) - Voltage should fluctuate fromO-5 volts as engine is
turned slowy.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Di stributor Pick-Up Coil Resistance (B2200 Carb. & MPV 3.0L)

1) Di sconnect pick-up coil fromdistributor. Using an
ohnmeter, neasure resistance between 2 inner termnals on pick-up
coil. Replace pick-up coil if resistance is not as specified in
DI STRI BUTOR PI CK- UP CO L RESI STANCE t abl e.

2) Ensure ignition coil has battery voltage. If ignition coil
resi stance and pick-up coil test okay, check for spark. If spark is
still not present, go to appropriate |IGNITOR test procedure. |If spark
is still not present and ignitor is okay, see appropriate information
G - TESTS WCODES article.

DI STRI BUTOR PI CK- UP CO L RESI STANCE TABLE (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ohns
B2200 (Carb.) ... . 900- 1200
MPV (3.0L)
Check lgnitor Term nals
COM & Ne .. 205- 255
COM & GL . 205- 255
COM & R 205- 255

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Crank Angle Sensor Resistance (MX-3 1.8L, MX-6 & 626 2. 5L,
RX7 & 929)
1) Di sconnect crank angle sensor connector. Crank angle
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sensor is a separate unit |located at front of crankshaft. Measure
resi stance between termnals. See Fig. 5. If resistance is not as
i ndi cated, replace crank angl e sensor.

2) If ignition coil resistance and crank angl e sensor test
okay, check for spark. If spark is still not present, go to HALL-
EFFECT SENSCRS test procedure.

CRANK ANGLE SENSCOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Chirs
MX-3 1.8L (At Crankshaft Pulley) ................. 520- 580
MX-6 & 626 2.5L (At Crankshaft Pulley) ........... 520- 580
RX7 (At Crankshaft Pulley) .................. (1) 950-1250
929 (At Crankshaft Pulley) ...................... 950- 1250

(1) - Resistance for either sensor.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

N
(®)

\

Ohmmeter

Crank
Angle

93C78990

ensor
Fig. 5: Checking Crank Angle Sensor (RX7 Shown)
Courtesy of Mazda Mdtors Corp.

Hal | - Ef fect Sensors (Mata, MX-3, MX-6, Protege, 323,

626 & 929)
1) Renove distributor. Renpbve circuit opening relay and
di sconnect 3-pin connector fromdistributor. This will prevent coil

sparking. Turn ignition on.
2) Using a voltneter, backprobe power wire and ground wre at
di stributor. Voltnmeter should display 12 volts. If voltage is not as
speci fied, check ignition and ground circuits. Backprobe sensor wre
(Wiite wire on MX-3 1.6L or Violet/Geen wire on MX-3 1.8L) at
di stributor. See HALL- EFFECT SENSCR VOLTAGE SPECI FI CATI ONS tabl e for
other nodels wire colors. Slowy rotate distributor shaft one turn.
Vol tneter should pulse 0-5 volts 4 tines (4-cylinder) or 6 times (V6).
3) Backprobe Yellow Blue wire on MX-3 1.6L or Violet/\Wite
wire on MX-3 1.8L at distributor. See
HALL- EFFECT SENSOR VOLTAGE SPECI FI CATI ONS table for other nodels wire
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colors. Slowy rotate distributor shaft one turn. Voltnmeter should

pul se 0-5 volts one tinme. If either sensor does not work as descri bed,

turn ignition off. D sconnect 4-pin or 6-pin connector at distributor.
4) Turn ignition on. Ensure 5 volts are present at same wres

whi ch were checked in steps 2) and 3). If 5 volts are not present,

check wiring and PCM If 5 volts are present, replace distributor

assenbl y.

HALL- EFFECT SENSOR VOLTAGE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Wre Col or Vol ts
MX-6 & 626 (2.0L)
Red/ Bl ack (Power) ... ... .. 12
Orange (Sensor) . ... (1) 0-5
Yellow White (Sensor) ........ .. . ... (1) 0-5
Black/Blue (Gound) ........ .. ... 0
MX-6 & 626 (2.5L)
Red/ Bl ack (Power) ... ... .. 12
Purple (Sensor) . ... ... (1) 0-5
Light Geen (Sensor) ......... ..., (1) 0-5
Black/ Red (Ground) ...... ... .. . 0
Mata, MX-3 (1.6L), Protege & 323
Vhite/ Red (Power) ... .. 12
VWhite (Sensor) ... .. (1) 0-5
Yell ow Blue (Sensor) ......... .. ... (1) 0-5
Black/Lt. Geen (Gound) ........ ... ... .. 0
MX-3 (1.8L)
Vhite/ Red (Power) ... .. 12
Violet/Geen (Sensor) ....... .. ..., (1) 0-5
Violet/White (Sensor) ......... . ... ... (1) 0-5
Black/Lt. Geen (Gound) ........ ... ... .. 0
929
Bl ack/VWhite (Power) ... ... . 12
Geen/Wiite (Sensor) ........ ... (1) 0-5
Blue (Sensor) . ... ... (1) 0-5
Black/Lt. Geen (Gound) ........ ... ... .. 0

(1) - Voltage should fluctuate fromO-5 volts as engine is
turned slowy.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CAUTION: While checking the ignitor, disconnect connector fromthe
ignition coil.

Ignitor (B2200 w Carburetor, MX-3 1.8L, MX-6 & 626)
Testing information is not available. If coil, PCM sensor
and wiring are okay, replace ignitor.

I gnitor (B2200 w PFlI, B2600i, Mata, MX-3 1.6L, Protege,
323 & 929)
1) Ensure coil and power source are okay before checking
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ignitor. Disconnect coil ignitor connector. Install Ignitor Checker
(49 FO18 002) and Adapter Harness (49 N018 011 on MX-3 1.6L, Protege
and 323; 49 NO18 001 on all others). Connect the ignitor checker and
adapter between the ignitor and wiring harness, connect the power

| eads to the battery.

2) Turn ignition on. Disconnect the high-tension coil |ead
fromthe distributor and hold it about 1/4" fromground. Flip the SW
on and off, and verify a strong Blue spark is discharged fromlead. If
spark is weak in color, replace the coil. If no spark is present,
check battery feed, main fuse, ignition switch and fusible links.
Repair or replace as necessary.

CAUTION: DO NOT hold the SW2 switch on | onger than one second.

3) Turn ignition on. Using voltneter, check voltage on Bl ack
wire of adapter harness. Flip SW2 switch on and off. Verify voltneter
fluctuates. If voltneter does not fluctuate, replace ignitor and
retest.

Ignitor (MPV & 929)

1) Turn ignition off. Disconnect ignitor connector and
install Test Harness (49 HO18 001 on MPV or 49 NO18 001 on 929). Using
a needl e-type ohmeter, connect (+) lead to ground and (-) lead to
single-pin test wire of test harness. See Fig. 6.

CAUTI ON: Ensure ohmmeter is installed with (+) lead to ground and
(-) lead to single-pin wire of test harness. DO NOT reverse
| eads or damage may result.

2) Connect Ignitor Checker (49 F018 002 on MPV or 49 HO18 910
on 929) to other lead of test harness and to battery. Set ohmeter to
X1 scal e.

3) Turn ignition on. DO NOT touch ignitor checker SW swtch.
Push up ignitor checker SW2 switch and note ohmmeter readi ng. Chmeter
needl e should junp to 1/2 of the scale and then return. If ohmeter
does not operate as specified, replace ignitor.

-;,:’ Igniter Checker

ignitor

Battery

92024937
Fig. 6: Checking Ignitor (MPV & 929)
Courtesy of Mazda Mdtors Corp.

I gnitor (RX7)

1) Turn ignition off. Disconnect ignitor connector and
install Test Harness (49 FO18 003). Using a needl e-type voltneter,
connect (+) lead to ground and (-) lead to Black test wire of test
har ness.
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CAUTI ON:  Ensure voltneter is installed with (+) lead to ground and
(-) lead to single-pin wire of test harness. DO NOT reverse
| eads or damage may result.

2) Connect Ignitor Checker (49 F018 002) to |l arge |ead of
test harness and to battery. Turn ignition on. Ignitor checker SW
switch may be in any position.

3) Ensure voltneter displays 12 volts. Push up ignitor
checker SW2 switch and note voltneter reading. Voltneter needl e should
jump or wiggle. Release SW2 switch. If voltneter does not operate as
specified, replace ignitor.

4) Repeat steps 1)-3) for Brown test wire and Gay test wire.
If ignitor does not cause voltneter needle to respond, replace
ignitor.

IGNITION CHECKS (NAVAJO)

NOTE: Wi | e perform ng diagnostics, DO NOT connect Powertrain
Control Mdule (PCM to breakout box unless directed to do
So.

NOTE: Performfollow ng tests in sequence shown, unless test

procedures indicate otherwi se. For the follow ng test,

El ectronic Distributorless Ignition System (ED S) or
Ignition Control Mddule (ICM may be used to describe the
ignition system

NOTE: California nodels are equi pped with a Canshaft Position
Sensor (CMP). This sensor uses a Hall Effect switch and is
| ocated at top rear of engine. For testing information, see
G - TESTS WCODES article.

Initial Test

Check for any stored trouble codes and repair as necessary.
See appropriate G - TESTS WCODES article. Using a high-output spark
plug tester, check for spark at all spark plugs. If spark is present
at ALL spark plugs, go to CHECK PROFILE IGNITION PICKUP (PIP) AT ICM
If no spark is indicated or spark only occurs at sone spark plugs, go
t o CHECKI NG PLUGS & W RES.

Check Profile Ignition Pickup (PIP) At ICM

1) Turn key off. Connect |CM Di agnostic Cable (007-00059) to
Breakout Box (T83L-50-EEC-1V), ICMand coil pack. DO NOT connect
crankshaft Variabl e Rel uctance Sensor (VRS) tee. See Fig. 7. Use |ICM
No. 6 overl ay.
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Harmmess Module
Tee Tee

| 5: |
= o
| i 40L Cail
AL Gol Teg T2%*
Vit Sensor Tea
¢

o At Crankghaft) Breakaut
BATT i-+) = ==j5n

Fig. 7: Installing ICM D agnostic Cable (Navaj o)
Courtesy of Mazda Mdtors Corp.

2) Connect | CM di agnostic cable negative lead to battery,
| eaving positive | ead di sconnected. Set |CM di agnostic cable box to
4/ 6 CYLI NDER position. Connect LED test |ight | eads between breakout
box pins No. J43 (PIP E) and J7 (ground). Crank engine. If LED test
light blinks, go to step 3). If test light does not blink, go to
| SOLATE | CM PI P FAULT.

3) Turn key off. Disconnect PCM Check continuity of PIP and
Ignition Gound (IG\ND) wires between |CM and PCM See Fig. 8. If any
probl enms are found, repair circuits and conponents. C ear Conti nuous
Menory, and run QUICK TEST in G - TESTS WCCDES article. If continuity
is present and wires are not shorted or open, replace |ICM

Isolate ICM PI P Fault

Wth key off, disconnect PCM Connect LED test |ight |eads
bet ween breakout box pins No. J43 (PIP E) and J7 (ground). Crank
engine. If LED test light blinks, replace PCM If test |ight does not
bl i nk, check PIP for short to ground or power. Repair any problens
found. If no problens are found, replace |ICM

Checking Plugs & Wres

Crank engine. Using a high-output spark tester, check for
spark at both spark plug wires of each coil. If there is no spark at
all coils, go to CHECK FOR VBAT TOICM |If spark is m ssing fromboth
spark plug wires of one or 2 coils, go to CHECK VBAT FOR OPEN TO CO L.
If spark is mssing fromone wire, replace spark plug wire and spark
pl ug. Recheck ignition system

Check For VBAT To | CM

Turn key off and di sconnect PCM Set DVOMto 20-volt scale.
Turn ignition on. Measure voltage between breakout box pins No. (+)
J51 (VBAT E) and (-) J7 (BAT negative). See Fig. 8. If voltage is
greater than 10.5 volts, go to CHECK FOR GROUND CPEN TO ICM |If
voltage is 10.5 volts or less, repair open or short in circuit from
ignition swtch.

Check For Ground Open To ICM

Turn key off and di sconnect PCM Measure resistance between
br eakout box pins J27 (PWR G\D E) and chassis ground. If resistance is
| ess than 5 ohnms, go to CHECK VRS RESI STANCE. If resistance is 5 ohns
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or nore, repair open in ground circuit.
Check VRS Resi stance
Turn key off and di sconnect PCM Connect negative |lead of ICM

di agnostic cable to negative battery termnal. Set DVOMto 20-k/ohm

scal e. Measure resistance between breakout box pins No. J48 (VRS
See Fig. 8. If resistance is 2580-2700 ohnms, go to VRS
SENSOR. If resistance is not 2580-2700 ohns, repair wres between VRS

and | CM or replace VRS.

Capacitor and resistor values « OUTPUT IS HIGH

shown in this diagram are part < . IF INPUT 1S LOW
of the EDIS Breakout box tester. () * QUTPUT 1S LOW
IE INPUT 15 HIGH
m—— s P [T . " GUTPUT IS SCUARE
VR (PUSH BUTTON NORMALLY (30) WAVE £ NPT
l +i — SENSOR CLOSED) PULSES ARE PRESENT
1DM
. EDiIS ®— = TACH (PUSH BUTTON NORMALLY
VRS +§) (VRS -5) WMODULE CLOSED)
1 VRS «E /7 S
1K 1K : ! ( Y \ e 1DM 4
1 (S \V DISCONNECT
'—2 TTUOM E} - / ST T PIP 56 TO
SAWEN ¢ | | 1 PROCESSOR/ECA
» o (T H—— SAW 36
" — :: ! L 1 \GNGND
4 > ¥
— —_——— A
5 1K
—— e o0 1 MEG
6 BAT » BAT .
— —
- JGN GNO E
RS SO ES {0 ' Saw
(VBAT E) /o s tPUSH BUTTGN
. NOAMALLY
(PWR GND £) CLOSED) + -
GND @ 4
(CIE) c1 1C VEHICLE
0 (s — JD BATTERY
— £\ (C3E) ca flok o}
B iaiaSpm (@
() (c26 c2 1C26) @
L2 TS
4 —
"y Eaamait
10E icaimon
WGNITION
SWITCH
g‘::.r VEAT (VBAT C)
BAT + \ 3/l s uramio
o SUPPRESSION
91417573 GND
Fig. 8 Electronic Distributorless Ignition Control Mdule (ICV

Test Schematic (Navaj o)

Courtesy of Mazda Mdtors Corp.

VRS Sensor
Ensure trigger wheel

Ensure VRS is not touching trigger wheel.

di sconnect | CM connect or.

vol t age at

voltage is not pulsing greater than one volt,
If no problens are found,

opens or shorts.

vol t age pul ses greater than one volt,

Check VBAT For QOpen

on crank pulley and VRS are not damaged.

I CM harness termnals No. 5 and 6. See Fig. 8.
check VRS circuits for
If AAC
go to CHECK VBAT OPEN TO CO L.

repl ace

To Coil

If no problens are found,
Crank engi ne and check for slight A/C

If AVC

VRS sensor.
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Turn key off and di sconnect harness at coil pack. Turn key
on. Measure voltage between coil pack harness term nal No. 4 and
ground. If nore than 10.5 volts are present, go to next step. If there
is less than 10.5 volts, repair open circuit. Renove all test
equi pnent and reconnect all conponents. O ear Continuous Menory and
check for fault codes.

Verify Coil Operation

Crank engine. If there is no spark, go to CHECK C1, C2 & C3
AT COL PACK (CRANKING . If spark is present at any coil, go to CHECK
Cl, C & C3 AT COL PACK (RUNNI NG .

Check C1, C2 & C3 At Coil Pack (Cranking)

Turn key off. Reconnect harness at coil pack. Set DVOM on 20-
volt AC scale. Wile cranking engine, backprobe between coil termnals
No. 1, 2 and 3, and chassis ground. See Fig. 8. If any voltage reading
while cranking is NOT 0.2-1.0 volt, go to CHECKING I CM CONTROL. |If all
vol tage readi ngs while cranking are 0.2-1.0 volt, go to CHECKING CO L
PACK.

Check C1, C2 & C3 At Coil Pack (Running)

Turn key off. Reconnect harness at coil pack. Set DVOM on 20-
volt AC scale. Start engine, backprobe between coil termnals No. 1, 2
and 3, and chassis ground. See Fig. 8. If any voltage reading wile
running is NOT 1.0-2.0 volts, go to CHECKING | CM CONTROL. If vol tage
readi ng of each coil (while running) is 1.0-2.0 volts, go to CHECKI NG
CA L PACK.

Checking Coil Pack

Turn key off, and disconnect coil pack. Measure resistance
between coil pack termnal No. 4 and all other term nals. See Fig. 8.
If each resistance is greater than 0.8 ohm replace coil pack. If any
resistance is less than 0.5 ohm replace coil pack and ICM Renove all
test equi pnent, and reconnect all conponents. C ear Continuous Menory
and check for fault codes.

Checking 1 CM Contr ol

If voltage was | ess than described in CHECK C1, C2 & C3 AT
CAO L PACK (RUNNI NG or CHECK Cl1, C2 & C3 AT CAOL PACK (CRANKI NG ,
replace coil pack. If voltage was greater than described, check
circuits between coil pack and | CM nodul e for opens or shorts. If
circuits okay, replace ICM Renove all test equi pnent, and reconnect
all components. C ear Continuous Menory, and check for fault codes.

IDLE SPEED & IGNITION TIMING

Ensure idl e speed and base ignition timng are set to
specification. If necessary, see D - ADJUSTMENTS arti cl e.

| GNI TION TI M NG SPECI FI CATI ONS TABLE ( Degrees BTDC @ RPM
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Man. Trans. (1) Auto. Trans.
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B2200

Carbureted .......... 6 @825 ................ 6 @825

PRI (2) ............. 6 @750 ................ 6 @770
B2600i (2) ............ 5 @750 ... 5 @770
Mata (3) ............ 10 @850 ................ 8 @850
MPV

2.6L (2) ... NA . 5 @770

3.0L (2) ... NA 11 @800
MX- 3

1.6L (3) ........... 10 @750 ............... 10 @ 750

1.8L (3) ........... 10 @670 ............... 10 @670
MX-6 & 626

2.0L (3) ... 12 @700 ............... 12 @700

2.5L (3) ... ... 10 @650 ............... 10 @650
Navajo ................. (4) (4)
Pr ot ege

DOHC (3) ........... 10 @750 ............... 10 @ 750

SOHC (3) ............ 5 @750 ... 5 @750
RX7

Leading (3) ...... (5 20 @725 ......... (5) 20 @725

Trailing (3) ...... (5 5 @725 .......... (5 5 @725
323 (3) .. 7 @750 ... 7 @750
929 (3) ... NA 12 @700

(1) - Place automatic transm ssion in Park.

(2) - Connect junper wire between Green test connector and
ground.

(3) - Connect junper wire between termnals TEN and CGRN of
G een test connector.

(4) - Base (initial) timng is preset at 10 degrees BTDC
and is not adjustable. To check timng, see
D - ADJUSTMENTS article in ENG NE PERFORVANCE.

(5) - Timng specification is AFTER TDC and i s not
adj ust abl e.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

SUMMARY

If no faults were found while perform ng BASI C DI AGNOSTI C
PROCEDURES, proceed to appropriate G- TESTS WCODES article. If no
hard codes are found in self-diagnostics, proceed to appropriate
H - TESTS WO CODES article for diagnosis by synptom (i.e., ROUGH
| DLE, NO START, etc.) or intermttent diagnostic procedures.

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda Sel f - Di agnosti cs

RX7

INTRODUCTION

If no faults were found while perform ng F - BASI C TESTI NG
proceed with self-diagnostics. If no fault codes or only pass codes
are present after entering self-diagnostics, proceed to appropriate
H - TESTS WO CODES article for diagnosis by synptom (i.e., ROUGH
| DLE, NO START, etc.).

SELF-DIAGNOSTIC SYSTEM

Hard Fail ures

Hard failures cause Mal function Indicator Light (ML) to
illumnate and remain on until problemis repaired. If |light comes on
and remains on (light may flash) during vehicle operation, cause of
mal f uncti on nust be determ ned using diagnostic (code) charts. See
CODE CHARTS. If a sensor fails, ECUw Il use a substitute value inits
cal cul ations to continue engine operation. In this condition, conmonly
known as linp-in node, the vehicle runs but driveability will not be
opti mum

Intermttent Failures
Intermttent failures may cause Ml function Indicator Light

(ML) to flicker or illumnate and go out after the intermttent fault
goes away. However, the corresponding trouble code will be retained in
ECU menory. If related fault does not reoccur within a certain tine
frane, related trouble code will be erased from ECU nenory.

Intermttent failures may be caused by a sensor, connector or wring
rel ated problens. See | NTERM TTENTS i n TROUBLE SHOOTI NG - NO CODES
article.

RETRIEVING CODES

Accessi ng Troubl e Codes

1) Use Sel f-Diagnostic Checker (49 HO18 9Al1) and System
Sel ector (49 B019 9A0) to retrieve trouble codes. Connect one |ead of
sel f-di agnostic checker to ground and the other to system sel ector.
Connect system selector to data |ink connector. Connector is |ocated
on right inner fender panel in front of strut tower. See Fig. 1. If
system sel ector is not avail able, connect a junper wi re between data
i nk connector term nals TEN and G\D. See PIN VOLTAGE CHARTS article
for termnal identification.

2) Wth ignition on and engi ne stopped, observe Ml function
I ndi cator Light (ML). Note trouble codes. Check TROUBLE CODE
| DENTI FI CATI ON chart for possible cause. If light remains on
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continuously, ML circuit is grounded or ECU is defective.

Menori zed vs. Non- Menori zed Codes

Sone sensor or circuit failures are stored in ECU and are
referred to as nenorized codes. While other circuit failures, called
non-nenori zed codes, are not stored. Non-nenori zed codes can be
retrieved if ignition is not turned off before accessing codes.

NOTE: To access non-nenorized troubl e codes, DO NOT stop engine.
Connect junper wire across data |ink connector term nals TEN
and GND. (bserve ML, and note troubl e codes.

Data ~— System
Lin« Selector
Connector 1o
L Self-Diagnostic
Checker
I3IHB0579

Fig. 1: Connecting Data Link Connector To System Sel ector
Courtesy of Mazda Mdtors Corp.

AFTER-REPAIR PROCEDURE

After indicated service or replacenent is perforned, clear
codes. See CLEARI NG CODES. Recheck ECU nmenory. No codes shoul d be
present. |If codes are present, see appropriate trouble code chart
under CODE CHARTS to repair vehicle.

CLEARING CODES

G earing Troubl e Codes

Di sconnect negative battery cable, and depress brake pedal
for at |east 20 seconds. Reconnect battery cable. Reconnect self-
di agnosti c checker and system selector. See Fig. 1. Turn ignition on,
but DO NOT start engine for 6 seconds. Start and run engine at 2000
RPM for 3 mnutes. Verify no codes are displayed.

NOTE: See PIN VOLTACGE CHARTS article to identify ECU connector
t erm nal s.

TROUBLE CODE CHARTS

TROUBLE CODE IDENTIFICATION
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* After repairing a failure,

D sconnect negative battery cabl e,

for at | east 20 seconds to erase nmml functi on code from ECU

menory.

* |f there is nore than one failure present,
sequential ly displayed in order of

TROUBLE CODE IDENTIFICATION

codes wi ||
| owest to highest.
turn ignition switch off.

and depress brake pedal

Indicator flashing pattern

Diagnosed
circuit

Condition

Point

Memo-
rized

02

ON

OFF

03

ON

OFF

Crank angle
SBNsor
{NE signal)

No NE signal

e Crank angle sensor
conneclor

e Wiring from crank
angle sensor to ECU

# Crank angle sensor

Crank angle
Sensor
{G signal)

No G signal

# Crank angle sensor
connector

e 'Wiring from crank
angle sensor to ECU

e Crank angle sensor

05

ON

OFF

I
I

Knock sensor

Open of shout circuil

# Knock sensor con-
nector

» Wiring from knock
sensor to ECU

@ Knock sensor

Yes

ON

OFF

|

Speedometer
Sensor

No speed mete:
sensor signal

-+ Speedometer sensor
connector

@ Wiring from speedom-
efer sensor to ECU

CN

OFF

Water
thermosensor

onN

OFF

Intake air
thermosensor

ON

OFF

Throttle sensor
(Full range)

ON

OFF

Pressure sensor

ON

OFF

Armospheric
pressure sensor
{in ECLH

QOpen or short circuit

& Water thermosensor
connectar

e Wiring from water
thermaosensor 1o ECU

» Water thermosensor
resistance

Yes

e ntake air thermo-
SENsor Cconnector

& Wiring from intake ar
thermosensor to ECU

eintake air hermo-
senser resistance

Yes

e Throttle sensor con-
nector

e Wiring from throtlle
sensor to ECU

Yes

» Pressure
connector
e Wiring from pres-
sure sensor to ECU
» Pressure sensor re-
__sistance

Sensor

Yes

e ECU

ON

OFF

Oxygen sensor

Sensor output contin-
ues less than 0.55V 25
sec. in feedback zone

e Oxygen sensor con-
nector

» Wiring from oxygen
sensor 1o ECU

o Oxygen sensor

ON

OFF

EGR switch
(Calitornia only)

Qpen or shoert circuit

@ EGR swilch connec-
tor

e Wiring from EGR
switch to ECU

@ EGR swilch

Yes

ON

OFF

,
=

—1
=

Feedback system

Sensor autput not
changed 120 sec. in
feedback zone

o Fuel pressure

® Injection fuel leakage
eignition system

® Air leakage

e ECU

Yes

18

ON

OFF

Throitle sensor
(Narrow range)

Open or short circuit

@ Throttle sensor con-
necter

e Wiring from throttle
sensor to ECU

Yes

93H80603

Fig. 2:

Troubl e Code ldentification (1 O 4)
Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE IDENTIFICATION (Cont.)

Memao-

No. Indicator flashing patiern Diagnosed clrcuit Condition Point rized

« MOP connector

® Wiring from MOP
pasilion sensor 1o
ECU

e« MOP posmion sen-
s0r continuity

Metering ail
pump position
sensor

ON

20 Yes

o
“
-n
r

® Fuel thermosensar
Connector

Fuel ®Winng from Fuel

thermosensor thermasensor 1o FCU

e Fuel Ihermasensor
resistance

ON
23

Y
C

]

)
f

OFF
Open or Short circunt

® Solenod valve con-
necior

¢ Wiing from sotencid
valve to ECU

o Solenmd valve con-
tinuity

ON Solenoid valve
(pressure

regulator control}

25 Mo

OFF

® MOP connector
Metering oif pump e Wiring from MOF to
(stepping motor) ECU

o MOF continuity

ON

26 No

= =

OFF

» MOP connectar
Open ¢r short circuit or|e Wiring from MOP tg
Sticking of MOP sensar{ ECU

» Mop continuity

ON

27 Metering oil pump

=
——
==

OFF

® Solenoid vale con-
nector

Solenoid valve e Winng Iram solenaid

{(EGR) valve to ECU

e Solenoid valve con-
tinuity

ON

28 No

= =
—

OFF

® Solenoid valve con-
nector

Solenoid valve o Winng from solenaid

(Split air bypass) valve lo ECLU

o Solenowd valve con-
tinuity

Oh

30 Na

—

OFF

& Solenoid valve con-
nector

Solencid valve @ Wiring from solenaid

(Relef 1) valve to ECU

® Solenaid valve con-
tinuity

ON

31 No

=

OFF

Qpen or shart circuit
® Solenoid valve con-

nector

Solenoid valve & Wiring from soienowd

(Switching) valve 10 ECU

« Solenowd valve con-
tinuily

ON

32 No

=

OFF

® Solenoid valve con-
neclor
Solenoid valve & Wiring from solenaid
(Port air bypass) valve to ECU
# Solenoid valve con-
tinuity

ON
Mo

2
— | ==
=

OFF

® Solenoid valve con-
neclor

N
0 m Solenoid valve @ Wiring from solenoid

34 No

[s]]
(Cg:"i)?fed valve (o ECU

o Sclenoid valve con-
tinuity

=

OFF

e Charging system
ON » MOP conneclor
37 oFF Metering OH Pump | Low battery vollage « Viring from MOP 1o Yes

ECU

93180604

Fig. 3: Trouble Code ldentification (2 O 4)
Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE IDENTIFICATION (Cont.)

No.

Indicator flashing pattern

Diagnosed circuit

Condition

Point

]
Memo-
rized

38

ON

OFF

I VLRI

Solenoid valve
[Accelerated
warm-up system}

39

ON

OFF

i

Solenaoid valve
(Relief 2)

40

ON

OFF

Sotenoid valve
(Purge contral)

42

ON

OFF

Solenoid valve
(Turbo precontrol)

43

ON

OFF

Solenaid valve
(Wastegate
control}

44

DN

OFF

Solenoid valve
(Turbo control)

45

ON

OFF

Soienoid valve
(Charge cantrol)

46

ON

QOFF

Solencid valve
{Charge reliet)

50

ON

OFF

Solenoid valve
{Double throttle
control)

51

ON

OFF

—

i

Fue! pump relay

54

ON

OFF

= =

il

Al pump relay

Open or Short Circuit

e Solenoid valve con-
nector

» Winng
noid valve to ECU

o Solenoid valve con-
tinuity

from  Sole-

» Sclenoid valve con-
nector

s Winng from Sale-
nod valve to ECU

® Solenoid valve con-
linuity

‘@ Solenoid valve can-
nector

e Wiring from Sole-
nowd valve (o ECL

¢ Solenoid valve con-
tinuity

No

e Solenoid valve con-
nector

aWiring from Sole-
noig vakve to EGL

@ Solenoid valve con-
tinuity

No

e Solenoid valve can-
nector

o Wiring from  Sole-
noid valve to ECU

e Solencid valve con-
tinuity
neclor

eWiring from Sole-
nowd valve to ECU

® Solenoid valve con-
finuity

e Solenoid valve con%

No

e Solenoid valve con-
neclor

e Wiring trom Sole-
noid valve to ECU

» Solenoid valve con-
linuty

Mo

e Solengid valve con-
nector

e Wiring 1rom Sole-
noid valve to ECL

e Solenajd valve con-
tinuity

« Sotenoid valve con-
nector

e Wiring from Sole-
neid valve to ECU

e Solencid valve con-
tinuity

No

e Fuel  pump
conneclor

o Wiring from relay ta
ECU

e Relay contnuity

relay

® Air pump relay con-
neclor

e Winng from relay to
ECU

» Relay continuity

93J80605

Fig. 4:

Courtesy O Mazda Mdtors Corp.

Troubl e Code ldentification (3 O 4)
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No. Indicator flashing pattern Diagnosed circuit Condition Point M::;z'
- e Injector connector
71 ON r Injector e Wiring from Injector| No
OFF (Front secondary) to ECU
i - e Injector resistance |
-—Open circuit ——
ON — e Injector connector
73 Injector e Wiring from njector No
OFF (Rear secondary) to ECU
R ) - e Injector resistance
ON ] B . @ EC-AT CU connector
Slip Lock up off
" orr J W JVL J”” Signal (EC-AT CU) ofynng Lom ECAT| fo
oN —— Open or Short circuit AT U
o EC- connector
77 JJ( ;Of;e(é%q:?egu) e Winng from EC-AT| No
OFF g CU to ECU

Note
¢ |f there is more than one failure present, codes will be sequentially
displayed in order of lowest to highest.

o After repairing a failure, turn ignition switch off. Disconnect
negative battery cable, and depress brake pedal for at least 20
seconds to erase malfunction code from ECU memory.

_ 93A80606 . .
Fig. 5: Trouble Code Identification (4 O 4)

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 2 (CRANK ANGLE SENSOR - NE SENSOR)
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TROUBLE CODE NO. 2 (CRANK ANGLE SENSOR - NE SENSOR)

STEP INSPECTION ACTION

1 ls Code N0.03 also present? Yes | Go to next step

No Go to step 5

2 Does crank angle sensor circuit have poor con- | Yes | Repair connector and/or wiring harness
nection?

No | Go to next step

3 Is resistance of crank angle sensor [NE SENSOR] | Yes | Go to next step
0OK?
No Replace crank angle sensor
Resistance: 0.95-1.25 k/ohm (20°C [68°F]) [NE SENSOR]
4 Is clearance of crank angle sensor [NE signal] | Yes | Go to next step
OK?

No Adjust clearance
Clearance: 1.0-2.0 mm (0.038-0.078 in)

5 Is there continuity between ground and 4E or | Yes | Check for short circuit in wiring (Crank
ground and 4H terminal? (at harness side) angle sensor—4H or 4E terminal)

No Go 1o next step

6 Disconnect connector from ECU; is resistance | Yes | Replace ECU
between 4E (G) and 4H (R) terminals OK?

No Check for open circuit in wiring (Crank
Resistance: 0.85-1.28 K2 (20°C [68°F)) angle sensor—4H or 4E terminal)

_ 93B80607 . .
Fig. 6: Trouble Code No. 2 - Diagnostic Flowhart

Courtesy O Mazda Mdtors Corp.

ECU
G+ G- NE +
4G) (an @
VA== 810
w| R B
G
1 GY GY ——— SHIELC

,Cb, ! ~_,>‘ " WIRE
i i B ! v

T S |

BlrasiA - A - A=Al B4
(a) (B a) (8
G SENSOR NE SENSOR
CRANK ANGLE SENSOR
93C80608

Fig. 7: Trouble Code No. 2 - Schematic
Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 3 (CRANK ANGLE SENSOR - G SENSOR)

TROUBLE CODE NO. 3 (CRANK ANGLE SENSOR — G SENSOR)

STEP INSPECTION ACTION

1 Is Code No.02 also present? Yes | Go to next step

No Go to step 5

2 Does crank angle sensor circuit have poor con- | Yes Repair connector and/or wiring harness
nection?

No Go to next step

3 Is resistance of crank angie sensor {G SENSOR] | Yes | Go to next gfep
0OK?

No | Replace crank angle G SENSOR
Resistance: 0.95-1.25 k/ohm (20°C [68°F]) | ' | eP'ace crank angle sensor | !

4 Is clearance of crank angle sensor [G signal] | Yes | Go to step
OK?

N Adjust clearance
Clearance: 1.0-2.0 mm (0.039-0.0178 in) © just clearance

5 Is there continuity between ground angd 4G or | Yes | Check for short circuit in wiring (Crank
ground and 4H terminal? (at harness side) angle sensor—4H or 4G terminal)

No Go to next step

6 Disconnect connector from ECU; is resistance | Yes | Replace ECU
between 4G (W) and 4H (R) terminals OK?

No | Check for open circuit in winng (Crank
angle sensor-4G or 4H terminal)

Resistance: 0.95-1.25 KQ2 (20°C [68°F))

_ 93D80609 . .
Fig. 8 Trouble Code No. 3 - Diagnostic Flowhart

Courtesy O Mazda Mdtors Corp.

ECU
G+ G- NE +
\f:if:"________:.\ 81_01
w R B
G
. GY _GY y—— 4 SHIELC
|<V ' N_,DI " WIRE
| i B | v
: S !
B1-48i A= ANl ~ | h-A | B1-49

A B A B
G SENSOR NE SENSOR

CRANK ANGLE SENSOR
93CR0608

Fig. 9: Trouble Code No. 3 - Schematic
Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 5 (KNOCK SENSOR)

TROUBLE CODE NO. 5 (KNOCK SENSOR)

STEP INSPECTION ACTION
1 Does knock sensor circuit have a poor connec- Yes Repair connector and/or wiring harness
tion?
No Go to next step
2 Is there continuity between knock sensor and | Yes | Check continuily between ECU terminal
ECU terminal 3M (W)? 3M (W) and ground
C> If continuity, repair or replace wirng
C:> if no continuity, go to next step
No Repair wiring harness
3 Try known good knock sensor, is same code No. | Yes | Replace ECU
present?
No Replace knock sensor

93G80610

Fig. 10: Trouble Code No. 5 -

Courtesy O Mazda Mdtors Corp.

ECU

3M

W gi-

A\ B1-01

W
GY
T
]
|
I
B { SHIELD

:‘ WIRE

I

|

e N

— -
h A
KNOCK
SENSOR
93HS80611

Fig. 11: Trouble Code No. 5 - Schematic
Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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TROUBLE CODE NO. 6 (SPEEDOMETER SENSOR)

TROUBLE CODE NO. 6 (SPEEDOMETER SENSOR)

STEP INSPECTION ACTION

1 Is speedometer working correctly ? Yes | Go to next step

No Goto step 5

2 Check for EC-AT CU service code. Yes Goto step 5
Is code No.07 also present?

No Go to next step

3 Does speedometer sensor circuit have a poor Yes Repair connector and/or winng harness
connection”?

No Go to next step

4 Is there speedometer sensor terminal 1M (G/R) Yes Check for open or short circuit wirnng
voltage OK? harness (Speedometer sensor terminal
3E (G/R)-ECU terminal 1M}

Condition Voltage ] (:> It OK go 1o step 8
While driving 2-3v q) It not OK, repair wiring harness
idle 4-5V No Replace speedometer
5 Remove speed sensor Yes Go to next step

Is resistance felt when turning speedometer

driven gear by hand ? No Reptace speed sensor

6 Disconnect speed sensor connector and connect Yes Go to next step
circuit tester

Does ponter of circuit tester move shightly when No Replace speed sensor
driven gear 1s slowly turned? o

7 Disconnect speed sensor connector Yes Check wiring and connectors from speed sensor
Is continuity of sensor OK? 10 speedometer

@ If OK, go to next step

Resistance: Approx. 290 () (20°C [68°F]);
PP ( (68°F1) ﬁ> If not OK, repair wiring and/or connector

(reference) —
No Replace speed sensor
8 Disconnect negative battery cable for at least 20 T Yes Replace ECU
seconds
Connect battery cable and recheck for service No Intermittent poor connection
code Check for cause
Is service code displayed?

_ 93180612 . .
Fig. 12: Trouble Code No. 6 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.
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A

Y/R YR, YIR

NN R\

B>

_ 93.J80613
Fig. 13: Trouble Code No. 6 -

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 9 (WATER THERMOSENSOR)

&K 3C

COMBINATION
METER

D

TO EC-AT CU

G/R
EPD—H——

Schenmati c

TROUBLE CODE NO. 9 (WATER THERMOSENSOR)

M

ECU

STEP INSPECTION ACTION
1 Does the water thermosensor circuit have a poor | Yes | Repair connector and/or wiring harness
connection?
No Go to next step
2 Is water thermosensor terminal (G/W) Voltage OK | Yes | Go to next step
with water thermosensor connector discon-
nected? No | Check for short or open circuit in wiring
Condition Volage I[ﬁé/r\r;ve]isE((:VL\/Jatfrrn::;rgc;ensor terminal
Ignition switch ON Approx. 5.0V
C> It OK, replace ECU
C> If not OK, repair wiring harness
3 is there continuity between water thermosensor | Yes | Go to next step
terminat (BR/B) and a ground
No Repair wiring harness
4 Is resistance of water thermosensor OK? Yes | Replace ECU
Coolant temp. Resistance {kQ}
~20°C {4°F) 146-178 No | Replace water thermosensor
20°C {68°F} 2227
80°C {176°F} 0.29-0.35

_ 93A80614
Fig. 14: Trouble Code No. 9 -

Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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ECU
81-01 N/
G/W B8R/B
B81-41
WATER
THERMOSENSOR
Y B1-41
BR/B
_ 93B80615
Fig. 15: Trouble Code No. 9 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 11 (INTAKE AIR THERMOSENSOR)

TROUBLE CODE NO. 11 (INTAKE AIR THERMOSENSOR)

STEP INSPECTION ACTION
1 Does the water thermosensor circuit have a poor T Yes Repair connector and/or wiring harness
connection? .
*No Go 1o next step
2 Is Intake air thermosensor terminal (G) vollage | Yes | Go to next step
OK with Intake air thermosensor connector dis-
connected? No Check for shofl or open circuit in wiring
harness {intake air thermasensor terminal
__Condition _. . Voltage [G]-ECU terminal 3L
Ignition switch ON Approx. 5.0V
i;’) It OK, replace ECU
: . Q il not OK, repair wiring harness
H73 i Is there continuity between intake air thermosen- @ Yes | Go 1o next step
sor terminal (BR/B) and a ground
No Repair wiring harness
4 Is resistance of Intake air thermosensor OK? Yes | Replace ECU
Temperature [ Resistance {kQt
20°C {68°F) 1 22-27 No Replace intake air thermosensor
85°C {185°F} \ 0.29-0.35
. : . 93C80616
Fig. 16: Trouble Code No. 11 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.
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ECU

() 4D

BR/B

INTAKE AIR
THERMOSENSOR

Y B1-42
BR/B

93D80G17 _
Fig. 17: Trouble Code No. 11 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 12 (THROTTLE SENSOR - FULL RANGE)

TROUBLE CODE NO. 12 (THROTTLE SENSOR - FULL RANGE)

STEP | INSPECTION ACTION

1 Does throltie sensor circuit have a poor connec- Yes Repair connector and/or winng harness
ton?

No Go 1o next step

2 Is throttle sensor lerminal (BR/W) voltage OK with | Yes | Go to next step
throttie sensor disconnected?

Condit vor No Check for open or short circuit in wiring
on! —L9"~— oltage harness (Thrattie sensor terminal
Igmition switch ON Approx. 5.0V {BR/W]-ECU terminal 31)
® If OK. replace ECU
:1> it not OK, repaic wiring harness

3 Is there conllnult;/ belween throttle sensor and  Yes J Check for short circuit in wiring harness
ECU? {Throttte sensor terminal {B/G)-ECU ter-
’ minal 3G)
Throttle sensor I ECU : d> I OK. go to st
0~ CTEETmAT . next step
(B/G) ' 3G (B/G)
BRB) \ D (BA/B) g? If nol OK, repair wiring harness

No | Repair wiring harness

4| Is there continuity between terminals (BR/W) and| Yes | Replace ECU
(B/G) with throttle valve fully closed to fully

opened? No | Replace throttle sensor

Y3ER0618

Fig. 18: Trouble Code No. 12 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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ECU

TVOA E TVOG VREF

G @ GO G

¥ ¥ Yoy B0

B/G| BR/B G/R | BRAW ¢——=

Rt PR Nefmpt” B1-43

THROTTLE SENSOR

_ 93F80619
Fig. 19: Trouble Code No. 12 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 13 (PRESSURE SENSOR)

TROUBLE CODE NO. 13 (PRESSURE SENSOR)

STEP INSPECTION ) ACTION

1 Does pressure sensor circuit have a poor con- | Yes | Repair connector and/or winng harness
nection?

No Gc; lo next step

2 Is connector terminal (BR/W) voltage OK with Yes | Go to next step
pressure sensor connector disconnected?
No : Check for open or short circuit in wiring
Conditlon L Voltage
Egnmon swilch ON [Approx 5V | harness (pressure sensor lerminal

[BR/W] ECU relay terminal [BR/W))

3 ' Is there continuity between pressure sensor ter- | Yes | Go to next step
minal (BR/B) and ECU terminal 40 _
No Repair winng harness

4 Is output voitage (Gr/Yj of pressure sensor OK? | Yes Replace ECU

Pressure or Vaccum —[ Voltage
—66 kPa {- 500 mmHg, 19.7 inHg! 1.3-1.6V

0 kPa {0 mmHg, 0 inHg} 23-28V No Replacé pressure sensor
98.7 kPa {740 mmHg, 291 inHg}| 43-4.6V

93180620

Fig. 20: Trouble Code No. 13 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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ECU
MAP E2 Vref
¥ \7 Y B1-01
BR/B B8R/W
G/Y A2 - AR
B/LG BR/W
7‘%:::1:4% ——————R B1-45
v ©® G

PRESSURE SENSOR
93.180621

Fig. 21: Trouble Code No. 13 -
Courtesy O Mazda Mdtors Corp.

Schenmati c

TROUBLE CODE NO. 14 (ATMOSPHERIC PRESSURE SENSOR)
* Repl ace ECU

TROUBLE CODE NO. 15 (OXYGEN SENSOR)

TROUBLE CODE NO. 15 (OXYGEN SENSOR)

Note
{ » If Codes No. 15 and 17 are both present, first perform the checking procedure for Code No. 17.

STEP INSPECTION [ ACTION
1 Does oxygen sensor circuit have a poor connec- | Yes } Repair connector and/or wiring harness
tion? .
No | Gotonextstep
2 s oxygen sensor outpul voltage OK? Yes | Go lo next step
No | Replace oxygen sensor
1
3 , Is there continuity between oxygen sensor and | Yes | Check for short circuit in wiring
i )
 ECU terminal 3C (B)?
; P It OK, repiace ECU
B Q If not OK, repair wire harness
; No Repair wiring harness
i

Y3RR0623

Fig. 22: Trouble Code No. 15 -
Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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ECU
®
§'/f 81-01
B
GY
I
!
SHIELD
WIRE |
|
|
A g1-47 B
OXYGEN
SENSOR
= ==
93C80624 h -

Fig. 23: Trouble Code No. 15 - Schematic
Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 16 (EGR SWITCH - CA)

TROUBLE CODE NO. 16 (EGR SWITCH - CALIFORNIA)

STEP INSPECTION ACTION

I

1 Does EGR switch circuit have a poor connection? | Yes | Repair connector and/or wiring harness

No Go to next step

2 Is connector terminal (L/G) voltage OK with EGR | Yes | Go to next step
switch connector disconnected.

(EGR swiltch terminal [LG]-ECU terminal 3J)

No Check for open or short circuil in wiring harness

3 is there continuity between EGR switch terminal Yeé Go to next step
(BR/B) and ECU terminal 4F?

No Repair wiring harness

4 Is EGR switch OK? Yes | Replace ECU

No Repléce EGR valve

93N8O62S

Fig. 24: Trouble Code No. 16 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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ECU

NY Y B0
L/G BR/B
ARA-——==—RNB1u
‘ A ' 8
l (0]

EGR SWITCH

_ 93E80626 _
Fig. 25: Trouble Code No. 16 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 17 (FEEDBACK SYSTEM)
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TROUBLE CODE NO. 17 (FEEDBACK SYSTEM) 1 OF 2

STEP INSPECTION ACTION
' | Is same code No. present following Yes | Go to next step
after-repair procedure? =
N Neck oxygen sensor circuit for a poo
+ - See AFTER-REPAIR PROCEDURE under | O | CNeck oxygen sensor circuit for a poor
SELF-DIAGNOSTIC SYSTEM. connection
C> If OK. perform troubleshooting Code
No.15 B
2 Does monitor lamp of Self-Diagnosis Checker | Yes | Go to next step
lluminate at idle after the engine has been
warmed up and run at 2500-3000 rpm for 3 min? Note
o A/F mixture rich
No | Goto Step 5
Note
o A/F mixture is lean or misfire is occur-
ring
3 Is fuel line pressure correct at idle? Yes | Go to next step
Fuel line pressure: No | High pressure
190-220 kPa 1.9-2.3 kg/cm?, 28-32 psi Check 1f fuel return hose 1s clogged or
restricted
Qlf OK, replace pressure regulator |
4 Is there fuel leakage at injector? Yes | Replace injector
No | Check water thermosensor
D It s OK, replace oxygen sensor
E> If1t1s not OK. replace it B
5 Disconnect each high tension lead at idle: does | Yes | Go o next step
engine speed decrease equally at each rotor? L
| [ No Go to Step 8
6 Is fuel line pressure correct at idle? Yes | Go to next step
No Low pressure
Fuel line pressure: Check fuei line pressure while pinching
- 190-220 kPa 1.9-2.3 kg/cm?, 28-32 psi fuet return hose
t:") It it quickly increases, check pres-
sure regulator
| C) It it gradually increases, check for
clogging between fuel pump and
pressure regulator
CD If hose is not clogged. check fuel
pump maximum pressure
7 Is there air leakage in intake air system compo- | Yes Replace oxygen sensor
nents?
No Repair
8 Is there a misfire of a dead rotor from Step 5 | Yes Repair or replace ignition system compo- -
inspection? nent(s)
No ' Go to next step
93F80627

Fig. 26:

Troubl e Code No. 17 -

Courtesy O Mazda Mdtors Corp.

D agnostic Flowhart (1 O 2)
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TROUBLE CODE NO. 17 (FEEDBACK SYSTEM) 2 OF 2

STEP | INSPECTION

Is same code No. present following
after-repair procedure? *

ACTION
9 Is there an injector operating sound at idle of Yes ! Go to next step
dead rotor from Step 5 inspection? )
No | Check for approx. 12V at injector terminal
wire
C> if there is. replace injector
@ if there is not, check for a short or
open circuit in wire harness
10 Replace injector at dead rotar from Step 5 inspec- | Yes | Try known good ECU
tion
No System OK

* - See AFTER-REPAIR PROCEDURE under
SELF-DIAGNOSTIC SYSTEM.

93G80628

Fig. 27: Trouble Code No. 17 - Diagnostic Flowhart (2 O 2)

Courtesy O Mazda Mdtors Corp.
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Fig. 28: Trouble Code No. 16 - Schematic

Courtesy O Mazda Mdtors Corp.




G - TESTS W/CODES
Article Text (p. 20)

1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 06:39AM

TROUBLE CODE NO. 18 (THROTTLE SENSOR - NARROW RANGE)

TROUBLE CODE NO. 18 (THROTTLE SENSOR - NARROW RANGE)

STEP INSPECTION ACTION
1 Does throttle sensor circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?
No Go to next step
2 Is throttle sensor terminal (BR/W) voltage OK with | Yes | Go to next step
throttle sensor disconnected?
No | Check for open or short circuit in wiring
Condition Voltage harness (Throttle sensor terminai
Ignition switch ON Approx. 5.0V [BR/W]-ECU terminal 3I)
Q If OK. replace ECU
C> H not OK, repair wiring harness
3 Is there continuity between throttle sensor and | Yes | Check for short circuit in wiring harnes
ECU? " | (Throttle sensor terminal (G/R)-ECU ter-
minal 3F)
Throttle sensor ECU
(G/R) 3F (G/R) ) 11 OK. o to next step
(BR/B) 4D (BR/B) E> It not CK, repair wiring harness
No Repair wiring harness
4 1ls there continuity between terminals (BR/W) and | Yes | Replace ECU
(G/R) with throttie valve fully closed to fully
opened? No | Replace throttie sensor

93H80629

Fig. 29:

Tr oubl e Code No.

18 -

Courtesy O Mazda Mdtors Corp.

ECU
TVOA E TVOG VREF
G @ G @
¥ === B1-01
B/G| BR/B| G/R|BRAW{—&
-== k::‘_ §:::/§ B1-43
D c) (8 A
AN/
THROTTLE SENSOR
93F80619 ]
Troubl e Code No. 18 - Schematic

Fig. 30:

Courtesy O Mazda Mdtors Corp.

Di agnostic Fl owchart
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TROUBLE CODE NO. 20 (METERING OIL PUMP POSITION SENSOR)

TROUBLE CODE NO. 20 (METERING OIL PUMP POSITION SENSOR)

STEP INSPECTION ACTION
1 Are there any poor conections at metering oil { Yes | Repair or replace connector
pump and ECU connectors?
No Go to next step
2 Is ECU terminal 3A (G/B) voltage OK? Yes | Go to step 4
Condition Voitage
Idle 1.1V | No Go to next step
Acceleration 1.1v-4.2v
3 Is resistance of MOP position sensor OK? Yes | Repair wiring harness (Mop position sensor-ECU terminal 3A)
Resistance: J-H 0.4-12 kQ
J-1 1.0-2 kQ No Replace MOP
H-1 0.4-12 kQ
4 Disconnect negative battery cable for at least 20 | Yes | Replace ECU
seconds
Connect battery cable, and recheck for No | Intermittent poor connection
service code check for cause.
Is service code displayed?
93A80630

Fig. 31:

Troubl e Code No. 20 -

Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart

ECU
VREF E2 1 2 3 4
() (@A) (o (a) (&) (&) (a
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B1-02) B1-02
WG 2 @ To_ DEY B/W B/O |B/L |B/iLG]|B/Y
i " BR/W| G/B|BR/B B/W | B/wW
1
.
SOUMIINO 1
B/LG ) B N Nt e etettts —ﬁ *_'A\::szﬁsz%::ﬁ§ B1-40
10202C o)A A8 )HE)F
POSITION % % ]é %
SENSOR

93B80631

Fig. 32:

Troubl e Code No. 20 -

Schenmati c

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 23 (FUEL THERMOSENSOR)

METERING OIL PUMP
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TROUBLE CODE NO. 23 (FUEL THERMOSENSOR)

STEP INSPECTION ACTION
1 Does the fuel thermosensor circuit have a poor Yes Repair connector and/or harness
connection?
No Go to next step
2 Is fuel thermosensor terminal (BR/B) voltage OK | Yes | Go to next step
with tuel thermosensor connector disconnected?
No | Check for short or open circuit in wiring
harness {fuel thermosensor terminal
Condition Voltage [BR/B]-ECU terminal 1U)
Ignition switch ON Approx. 50 V
If OK. replace ECU
_ 'f not OK, repair wiring harness
3 Is there continuity between fuel thermosensor | Yes | Go to next step
terminal (BR/Y) and a ground? ]
No Repair wiring harness
4 Is resistance of fuel thermosensor OK? Yes Replace ECU
Fuel temp Resistance {kQ}
- 20°C {-4°F} 146-17.8
No Replace fuel thermosensor
20°C {66°F} 2227 F
80°C {176°F} 0.29-0.35
93C80632

Fig. 33: Trouble Code No. 23 -

Courtesy O Mazda Mdtors Corp.
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() 4D

L W Bi-01
X-07
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X-14 BR/B
BR/Y
B1-22

FUEL
THERMOSENSOR

B81-22
BR/B

. 93D80633 .
Fig. 34: Trouble Code No. 23 - Schematic

Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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TROUBLE CODE NO. 25 (SOLENOID VALVE - PRESSURE REGULATOR
CONTROL)

TROUBLE CODE NO. 25 (SOLENOID VALVE - PRESSURE REGULATOR CONTROL)

[STEP INSPECTION ACTION

1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?

No Go to next step

2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?

No | Check for open or short circuit in wiring

Condition Volitage
- — harness (Solenoid valve terminal
Ignition switch ON Battery voltage (B/W]-Main relay terminal [B/WI)
#3 Is there continuity betweér{ solenoid valve termi- Yes | Check for short circuit in wiring harness
nal (L/O) and ECU terminal 4M? (Solenoid valve terminal [L/O}-ECU ter-
minal 4M)
C:) If OK. go to next step
C> If not OK. repair wiring harness
| No Repair wiring harness
4 Is solenoid valve OK? Yes | Replace ECU

| No Replace solenoid valve

|

_ 93E80634 .
Fig. 35: Trouble Code No. 25 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.

ECU
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B/W X 08 B/W
77

_ 93F80635
Fig. 36: Trouble Code No. 25 - Schematic

Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 26 (METERING OIL PUMP STEPPER MOTOR)
TROUBLE CODE NO. 26 (METERING OIL PUMP STEPPER MOTOR)

STEP INSPECTION ACTION
1 Are there any poor conections at metering oil | Yes | Repair or replace connector )
pump and ECU connector?

No Go to next step

2 Is resistance ot MOP stepping motor OK? Yes | Go to nexi step
Resistance:
terminal kQ
C-SM1 A o
C-SM3 E 16231 No | Replace MOP
D -SM2 B
D-SM4 F
3 | Is continuity between MOP stepping motor and | Yes | Repair wiring harness (MOP-Main relay)

ECU terminals OK?

MOP terminal ECU terminal
SM1 A 41 (B/0O) — —
SM2 B ad (BIL) No Repair wiring harness (MOP-ECU terminals)
SM3 E 4K (B/LG)
SM4 F 4L (BYY)
4 Disconnect negative battery cable for at least 20 | Yes | Replace ECU
seconds
Connect battery cable and recheck for service

No | Intermittent poor connection

code
check for cause

Is service code displayed?

_ 93G80636 _ _
Fig. 37: Trouble Code No. 26 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.

ECU
VREF E2 1 2
MAIN RELAY N7\ 7 ﬁF:::ﬁ;i‘::.::__:::_" - TN
B1-02 B1-02
—W/Gm_%_@,_o | o—D % B/W B/O | B/L
1" 1 BR/W| G/B|BR/B B/W | B/W
1
NN L)
B/LG A ,A Bl V N——’ e —ﬁ :_'A\::szﬁsz
10202C cr{o)r{a)r{s
)

POSITION

SENSQOR

METERING OIL PUMP

_ 93B80631 _
Fig. 38: Trouble Code No. 26 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 27 (METERING OIL PUMP)
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TROUBLE CODE NO. 27 (METERING OIL PUMP)

STEP INSPECTION ACTION

1 Are there any poor conections at metering oil | Yes | Repair or replace connector
pump and ECU connector?

No Go to next step

Specification: (Idle)

2 Is ECU terminal 3A voltage OK? Yes | Goto step 4
Condition Voltage
Idle 1.1V No Go to next step
Acceleration 1.0v-4.2V
3 Is resistance of MOP position sensor OK? Yes | Go to next step ) N
Resistance: J-H 0.4-12 kQ
J-110-2 kQ No Replace MOP
H-1 0.4-12 kQ B
4 Is ECU terminals voltage OK? Yes | Go to step 7

. . check for cause
Is service code displayed?

Stepping Motor | ECU terminal | Output voltage
SM1 A 41 (B/O) One terminal: No T Go 1o next ste —
SM2 B 4 (BIL) |12V P
SM3 E 4K (B/LG) | Three terminals:
SM4 F 4L (B/Y) 59V
5 is resistance of MOP stepping motor OK? Yes | Go to next step -
Resistance:
terminal kQ
(é = zm; 2 No | Replace MOP
- 16-31
D -5M2 B 63
D -SM4 F
6 Is continuity between MOP stepping motor and | Yes | Repair wiring harness (MOP-Main relay)
ECU terminals OK?
MOP terminal ECU terminal
SM1 A 41 (B/O) — No Repair wiring harness (MOP-ECU terminals)
SM2 B 4 (B/L)
SM3 E 4K (B/LG)
SM4 F 4L (B/Y)
7 Disconnect negative battery cable for at least 20 | Yes | Replace ECU ]
seconds
Connect battery cable and recheck for service
code No Intermittent poor connection

_ 93H80637 _
Fig. 39: Trouble Code No. 27 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.
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VREF

ECU

MAIN RELAY
B1-02 B1-02

W/G

@—oTo— o>

" " BR/W| G/B|BR/B B/W | B/W
S OISO T
B/LG A ,A B N Nt e etettts —ﬁ :_'A\::szﬁsz%::ﬁ§ B1-40

93B80631 _
Fig. 40: Trouble Code No. 27 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 28 (SOLENOID VALVE - EGR)
TROUBLE CODE NO. 28 (SOLENOID VALVE - EGR)

POSITION

SENSQOR

METERING OIL PUMP

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- Yes Repair connector and/or wiring harness
tion?
No | Go to next step
2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?
Condition Voltage No Check for open or short circuit in wiring
harness (Solenoid valve terminal
Ignition switch ON Battery voltage
| [B/W]-Main relay terminal [B/W])
3 Is there continuity between solenoid valve termi- | Yes | Check tor short circuit in wirnng harness
nal {L/Y) and ECU terminal 407 (Solenoid valve terminat {L/Y]-ECU termi-
nal 40)
C> it OK, go to next step
C:) It not OK. repair wiring harness
No Repair wirning harness
4 Is solenoid valve OK? ) Yes | Replace ECU
No Replace solenoid valve

93180638
Fig. 41: Trouble Code No. 28 -

Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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ECU
B/LG
40
B1-02
O CC) ¥ B1-01
<L MAIN
<—| RELAY L/Y
S 5 A B1-29
Y-y B1-02 SOLENOID
8] VALVE
= (EGR)
Y B1-29
X-
\‘Qf B/W
93.J80639 7

Fig. 42: Troubl

e Code No. 28 - Schematic
Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 30 (SOLENOID VALVE - SPLIT AIR BY-PASS)

TROUBLE CODE NO. 30 (SOLENOID VALVE - SPLIT AIR BY-PASS)

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or winng harness
tion?
No Go lo next step
2 s conmector terminal (B/W) voltage OK with | Yes | Go 1o next step
solenoid vaive cannector disconnecied” _
No Check for open or shorl circu t in winn
‘ Condition Voltage ] ¢
|7‘ ; o ON Baite m J harness (Solenoid valve terminal
ntion switc: a ry voltage
9 - s g (B/W]-Mair relay terminal [B/W])
3 Is there contiruity between solenoid valve termi- | Yes Check for short circuit in wiring harness
nal (B/R) ana ECU termina; 4F7 {Solenoid valve terminal [B/RJ-ECU termi-
nal 4F}
Ci> It OK. go 1o nex! stap
Q It not OK. repair wining harness
No Repair wining harness
4 Is solencid valve OK? Yes Replace ECU
No Replace solenoid valve

93CR0640

Fig. 43: Trouble Code No. 30 -

Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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e

_ 93D80641 .
Fig. 44: Trouble Code No. 30 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 31 (SOLENOID VALVE - RELIEF 1)

TROUBLE CODE NO. 31 (SOLENOID VALVE - RELIEF 1)

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- Yes Repair connector and/or winng harness
tion?

No | Go to next slep

2 Is connector terminal (B/W)ivoltage OK with | Yes | Go 1o next step
solenoid valve conneclor disconnected?

No Check for open or short circuit in winng
harness (Solencid valve terminal
[B/W]-Main relay terminal [B/W])

Condition Voltage |
Ignition switch ON Batiery voltage —|

3 Is there continuity between solenoid valve termi- | Yes | Check for short circuit in wiring harness
nal (Y/R) and ECU terminal 3P? (Solenoid valve terminal {Y/R|-ECU termi-
nal 3P)

I OK, go 10 next step
If not OK, repair winng harness

No Repair wiring harness

4 Is sclenoid valve OK? T Yes Replace ECU

No Replace solenoid valve

93F.806

Fig. 45: Troubl e Code No. 31 - Diagnostic Flowhart
Courtesy O Mazda Mdtors Corp.
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Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 32 (SOLENOID VALVE - SWITCHING)

Fig. 47:

TROUBLE CODE NO. 32 (SOLENOID VALVE - SWITCHING)

ECU
B/LG W/G
== B1-02 3
OXO) Y e
l) MAIN
%*—{ RELAY /R
=Y (o AR B1-27
—— VALVE
= (RELIEF 1)
¥ B1-27
X-05
B/W S B/W
77
93F80643
Troubl e Code No. 31 - Schematic

Troubl e Code No. 32 -

Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart

| STEP INSPECTION - ACTION N
1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?
No Go 1o next slep
2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?
No Check for oper or short circad '\n winn
Condilion ] Voltage . ° ¢
lanition switch ON ]Batler voltage harness (Solenoid valve termmal
9 Y [B/W]-Main relay terminal [B/W])
3 |s there continuily between solenoid valve termi- | Yes | Check tor short c-reuit in wiring harness
nal (L/R) and ECU terminal 4N? (Solencid valve terminal [L/R] ECU termi-
nal 4N)
E> It OK, go to next step
(;') If nol OK. repair winng harness
No | Repair wiring harness
4 is solenoid valve OK? Yes | Replace ECU
Nao Replace solenoid valve
|
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Y B1-28
B/W x5 B/W
Ve

_ 93H80645 _
Fig. 48: Trouble Code No. 32 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 33 (SOLENOID VALVE - PORT AIR BY-PASS)

TROUBLE CODE NO. 33 (SOLENOID VALVE - PORT AIR BY-PASS)

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- | Yes Repair connector and/or wiring harness
tion”

No Go to next step

2 Is connector terminal (B/W) vollage OK with | Yes | Go lo next step
solenod valve connector disconnected?

No Check for open or short circuit in wiring

Condition Voltage harness (Solenoid valve termiral
Ignition switch ON Battery voltage
[B/W]-Main relay terminal [B/W])
3 Is there continuity between solenoid vaive termi- | Yes | Check for short circuit in wiring harness
nat { L ) and ECU terminal 3N? (Sotenoid valve terminal [ L ]-ECU termi-
nal 3N}
CD it OK. go to rext step
ED If not OK. repair wiring harness
No Repair wiring harness
4 Is sotenoid valve OK? Yes Replace ECU

No Repiace solenaid vaive

93180646

Fig. 49: Trouble Code No. 33 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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Schenmati c

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 34 (SOLENOID VALVE - IDLE SPEED CONTROL)

TROUBLE CODE NO. 34 (SOLENOID VALVE - IDLE SPEED CONTROL)

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tton? .
No Go to next step
2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?
No Check tor open or short circut in wirnng
Condition Voltage
l  ON Ban r harness (Solenoid valve terminal
gnition swite eliery voltage [B/W]-Main relay terminai [B/W])
3 |s there continuity belween soiencid valve termi- | Yes [ Check for short circuit In wirning harness
nal (L/G) and ECU terminal 4Q7? (Solenoid vatve termiral [L/G]-ECU ter-
minal 4Q)
C> If OK. go to next step
C:) If not OK. repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? Yes | Replace ECU
No Replace soleroid valve
93A80648

Fig. 51:

Troubl e Code No. 34 -

Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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_ 93B80649 _
Fig. 52: Trouble Code No. 34 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 37 (METERING OIL PUMP)

TROUBLE CODE NO. 37 (METERING OIL PUMP)

STEP

INSPECTION ACTION
1| Is battery voltage OK? Yes | Go to next step
Specification: 12-14V (at idle) No Repair charging system and/or Battery
2 Disconnect negative battery cable for at least 20 | Yes Replace ECU
seconds
Connect battery cable and recheck for service
code No Intermittent poor connection
Is service code displayed? Check for cause
93F80650

Fig. 53: Trouble Code No. 37 -

Courtesy O Mazda Mdtors Corp.

Di agnostic Fl owchart
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_ 93B80631
Fig. 54: Trouble Code No. 37 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 38 (SOLENOID VALVE - ACCELERATED WARM-UP
SYSTEM - AWB)

TROUBLE CODE NO. 38 (SOLENOID VALVE - ACCELERATED WARM-UP SYSTEM - AWS

STEP INSPECTION ' ACTION
1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?

No Go to next step

2 Is connector terminal (B/W) voitage OK with | Yes | Go to next step
solenoid valve connector disconnected?

No Check for open or short circuit in winng
Condition Voltage )
Ignition switch ON Battery voltage harness (Splenmd valve terminal
[B/W]-Main relay terminal [B/W])
3 Is there continuity between soienoid valve termi- | Yes | Check for short circuit in wiring harness
nat (BR/Y) and ECU terminal 4P? (Solenoid vaive terminal (BR/Y]-ECU ter-
minal 4P)
C> It OK, go 1o next step
E:} It not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? Yes | Replace ECU

No Replace solenoid valve

_ 93GROGS1 _ _
Fig. 55: Trouble Code No. 38 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.
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_ 93H80652 _
Fig. 56: Trouble Code No. 38 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 39 (SOLENOID VALVE - RELIEF 2)

TROUBLE CODE NO. 39 (SOLENOID VALVE - RELIEF 2)

STEP INSPECTION ACTION

1 Does solenoid valve circuit have a poor connec- Yes | Repair connector and/or wiring harness
tion?

No Go to next step

2 Is connector terminal (B/W) vaoltage OK with | Yes | Go to next step
solenoid valve connector disconnected?

No Check for open or short 1N wirin
Condltion Voltage pen or short cireutl In wiring
harness (Solenoid valve terminal
Ignition switch ON Battery voltage
[B/W]-Main relay terminal [B/W])

3 Is there continuity between solenoid valve termi- [ Yes | Check for short circuit In winng harness
nal (Solenoid valve terminal [G/O}-ECU ter-
(G/O) and ECU terminal 3K? minal 3K)

If OK, go to next slep
If not OK. repair winng harness
No Repair wining harness
4 Is solenoid valve OK? Yes Replace ECU
No Replace solenoid valve

93180653

Fig. 57:

Troubl e Code No. 39 -

Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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Fig. 58: Trouble Code No. 39 - Schematic
Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 40 (SOLENOID VALVE - PURGE CONTROL)

TROUBLE CODE NO. 40 (SOLENOID VALVE - PURGE CONTROL)

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or winng harness
tion?
No Go to rext step
2 Is connector lerminal {B/W) voltage OK with | Yes | Go lo next step
solenoid valve connector disconnected?
No Check for apen or shott circuit In winn
|' Condition | Voliage ] ° 9
fl ition switch ON [Batler vohage ] harness (Solenoid valve terminal
g Y [B/W]-Main retay termiral [B/W])
3 Is there continuity belween colenoid vaive termi- | Yes | Check for short circuil in winng harness
nal (Solenoid valve terminal [G/Y]-ECU ter-
(G/Y) and ECU terminal 3H? minal 3H)
C> It OK. go 10 next step
C> If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid vatve OK? Yes | Replace ECU
No Replace solenoid valve
93AR0655

Fig. 59: Trouble Code No. 40 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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ECU
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_ 93B80656 _
Fig. 60: Trouble Code No. 40 - Schematic

Courtesy O Mazda Mdtors Corp.

TROUBLE CODE NO. 42 (SOLENOID VALVE - TURBO PRE-CONTROL)
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TROUBLE CODE NO. 42 (SOLENOID VALVE - TURBO PRE-CONTROL)

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?
No Go to next step
2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?
No Check for open or short circuit in n
Condition Voltage P : I 9' n winng
— - harness (Solenoid valve terminal
ignition switch ON Battery voitage .
[B/W]-Main relay terminal [B/W])
3 Is there continuity between solenoid valve termi- | Yes | Check for short circuit in wiring harness
nal (Solenoid valve terminal [L/Y]-ECU termi-
(L/Y) and ECU terminal 4v? nal 4v)
CD If OK, go to next step
Q if not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? Yes Replace ECU
No Replace solenoid valve
93C80657

Fig. 61:

Troubl e Code No. 42 -

Courtesy O Mazda Mdtors Corp.

Di agnostic Fl owchart
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/ B1-01

/4
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W B1-37

93D80658

Fig. 62:

Courtesy O Mazda Mdtors Corp.

B/W x-\o\s B/W
T
Troubl e Code No. 42 - Schematic




G - TESTS W/CODES
Article Text (p. 38)

1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 06:39AM

TROUBLE CODE NO. 43 (SOLENOID VALVE - WASTEGATE CONTROL)

TROUBLE CODE NO. 43 (SOLENOID VALVE - WASTEGATE CONTROL)

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?
No Go to next step
2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?
No Check for open or short circuit in wirin
Condition Voltage P . K
1anition switch ON Baltery vollage harness (Solenoid valve terminal
I ]
g d y vo7a9 [B/W]-Main relay terminal [B/W])
3 Is there continuity between solenoid valve termi- | Yes | Check for short circuit in wiring harness
nal (Solenoid valve terminal {L/W]-ECU ter-
(L/W)} and ECU terminal 4U? minal 4U)
C> If OK, go to next step
> If not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? Yes | Replace ECU
No Replace solenoid valve
93E80659

Fig. 63: Troubl

e Code No. 43 - Diagnostic Flowhart
Courtesy O Mazda Mdtors Corp.
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¥
BIW *05 B/W
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Fig. 64: Trouble Code No. 43 - Schematic
Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 44 (SOLENOID VALVE - TURBO CONTROL)
TROUBLE CODE NO. 44 (SOLENOID VALVE - TURBO CONTROL)

STEP INSPECTION ACTION

1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?

No Go to next step

2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?

No | Check for open or short circuit in wiring

Condition Voitage
ignition switch ON Battery voltage harness (Solenotid vaive terminal
[B/W]-Main relay terminal {B/W])
3 Is there continuity between solenoid valve termi- | Yes [ Check for short circuit in wiring harness
nal (Solenoid valve terminal [Y/L]-ECU termi-
(Y/L) and ECU terminal 4R? nal 4R)
E‘.> if OK. go to next step
l:) It not OK. repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? Yes | Replace ECU

No Replace solenoid valve

_ 93180661 . .
Fig. 65: Trouble Code No. 44 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.
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B/W
X-05
B/W \\  B/W B/W
77
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Fig. 66: Trouble Code No. 44 - Schematic
Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 45 (SOLENOID VALVE - CHARGE CONTROL)
TROUBLE CODE NO. 45 (SOLENOID VALVE - CHARGE CONTROL)

STEP INSPECTION ACTION

1 Does solenoid valve circuit have a poor connec- Yes Repair connector and/or wiring harness
tion?

No Go to next step

2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?

Condition Voltage No Check for open or short circuit in winng
lgnition swilch ON Battery voltage harness (Solenoid valve terminal
[B/W]-Main relay terminal [B/W])
3 Is there continuity between solenoid valve termi- | Yes | Check for short circuit in wiring harness
nal (Solenoid valve terminal [L/B]-ECU termi-
(L/B) and ECU terminal 477 nal 4T)
C> If OK. go to next step
=D it not OK. repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? Yes | Replace ECU

No Replace solenoid valve

_ 93A80663 . .
Fig. 67: Trouble Code No. 45 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.
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_ 93B80664 _
Fig. 68: Trouble Code No. 45 - Schematic

Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 46 (SOLENOID VALVE - CHARGE RELIEF CONTROL)

TROUBLE CODE NO. 46 (SOLENOID VALVE - CHARGE RELIEF CONTROL)

STEP INSPECTION ACTION
1 Does solenoid valve circuit have a poor connec- | Yes Repair connector and/or wiring harness
tion?
No Go to next step
2 Is connector terminal (B/W) vollage OK with § Yes | Go to next step
solenoid valve connector disconnected?
Condltion Voltage No Check for open pr short circuit in winng
lanition switch ON Battery voltage harness (Solenoid valve terminal
gnt y volag (B/W]-Main relay terminal [B/W])
3 Is there continuity between solenoid valve termi- | Yes [ Check for short circuit in wiring harness
nal (Solenoid valve terminal [B/R]-ECU termi-
(B/R) and ECU terminal 457 nal 48)
@ It OK, go to next step
@ If not OK, repair wiring harness
No | Repair wiring harness
4 Is solenoid valve OK? Yes | Replace ECU
No Replace solenoid valve
. 93C80665 . .
Fig. 69: Trouble Code No. 46 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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Fig. 70: Trouble Code No. 46 - Schematic

Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 50 (SOLENOID VALVE - DOUBLE THROTTLE
CONTROL)

TROUBLE CODE NO. 50 (SOLENOID VALVE — DOUBLE THROTTLE CONTROL)

STEP INSPECTION ACTION

1 Does solenoid valve circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?

No Go to next step

2 Is connector terminai (B/W) voltage OK with | Yes | Go to next step
solenoid valve connector disconnected?

No Check for opén or short circuit in wirnng

Condition Voltage
Ignition switch ON Battery voltage harness (Solenoid valve terminal
[B/W]—Main relay terminal [B/W])
3 Is there continuity between solenoid valve termi- | Yes | Check for short circuit in wiring harness i
nal {Solenoid valve terminal [B/R]-ECU termi-
(B/R) and ECU terminal 307 nal 30)
If OK, go to next step
If not OK, repair wiring harness
No Repair wiring harness
4 Is solenoid valve OK? Yes | Replace ECU

No Replace solenoid valve

_ 93E80667 . .
Fig. 71: Trouble Code No. 50 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.
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Fig. 72: Trouble Code No. 50 - Schematic

Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 51 (FUEL PUMP RELAY)

TROUBLE CODE NO. 51 (FUEL PUMP RELAY)

STEP INSPECTION ACTION
1 Does fuel pump relay circuit have a poor connec- | Yes | Repair connector and/or wiring harness
tion?
No Go 1o next step
2 Is connector terminal (B/LG) voltage OK with fuel | Yes | Go to next step
pump relay connector discorinected?
No Check for open or short circuit in wiring
Condition Voltage
omton 'ch ON Batlery vol harness (Fuel pump relay terminal
| W v
gniton swite Y age {B/LG]-Main relay terminal [B/LG])
3 Is there continuity between fuel pump relay ter- | Yes | Check for short circuit in wiring harness
minal (L/W) and ECU terminal 1K? (Fuel pump relay terminal [L/W]-ECU ter-
minal 1K)
E> If OK, go to next step
Q If not OK. repair wiring harness
No | Repair wiring harness
4 Is fuel pump retay OK? Yes | Replace ECU
No Replace fuel pump relay
93G80669

Fig. 73: Trouble Code No. 51 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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Fig. 74: Trouble Code No. 51 - Schematic

Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 54 (AIR PUMP RELAY)
TROUBLE CODE NO. 54 (AIR PUMP RELAY)

STEP INSPECTION ACTION
1 Does air pump relay circuit have a poor connec- | Yes | Reparr connector and/or wiring harness
tion?
No Go 1o next step
2 Is connector terminal (B/W) voltage OK with | Yes | Go to next step
airpump relay connector disconnected?
Condition Voltage No (h:heck for open or short circuit in wiring
Ignition switch ON Battery voltage arness (airpump relay
|B/W]-Main retay terminal [B/W])
3 Is there continuity between airpump relay termi- Yes Check for short circuit in wiring harness
nal (G/Y) and ECU terminal 24? | (Airpump relay [G/Y]-ECU terminal 2J)
C'> It OK, go to next step
[i) If not OK. repair wiring harness
No Repair wiring harness
4 Is air pump relay OK? Yes | Replace ECU
No Reptace air pump relay
. 93A80671 . .
Fig. 75: Trouble Code No. 54 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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Troubl e Code No. 54 - Schematic

Fig. 76:
Courtesy O Mazd

a Motors Corp.

TROUBLE CODE NO. 71 (INJECTOR - FRONT SECONDARY)
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TROUBLE CODE NO. 71 (INJECTOR - FRONT SECONDARY)

STEP INSPECTION ACTION
1 Does injector circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is connector terminal (B/Y) voltage OK with injec- | Yes | Go to next step
tor connector disconnected?
Condition Voltage No Check for open or short circuit in wiring
ignition switch ON Battery voltage harness (injector terminal 4x
9 [B/Y]—Main relay terminal [B/O])
3 Is injector resistance OK? Yes | Go to next step
Resistance: 13.5 2 (20°C [68°F]) No | Replace injector
4 Is there continuity between injector terminal and | Yes | Check for short circuit in wiring harness
ECU terminal? Injector to ECU
INJECTOR ECU C) If OK. go to next step
Front (LG/W) 4X D If not OK, repair wiring harness
No Repair wiring harness
5 Disconnect negative battery cable for at least 20 | Yes | Replace ECU
seconds
Connect battery cable and recheck for service
code No Intermittent poor connection
heck {
Is service code displayed? Check for cause
. 93C80673 . .
Fig. 77: Trouble Code No. 71 - Diagnostic Flowchart
Courtesy O Mazda Mdtors Corp.
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Fig. 78: Trouble Code No. 71 - Schematic

Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 73 (INJECTOR - REAR SECONDARY)
TROUBLE CODE NO. 73 (INJECTOR - REAR SECONDARY)

STEP INSPECTION ACTION
1 Does injector circuit have a poor connection? Yes | Repair connector and/or wiring harness
No Go to next step
2 Is connector terminal (B/Y) voltage OK with injec- | Yes | Go 1o next step
tor connector disconnected?
No Check for open or short circuit in winn
Condition Voltage P e 1 winng
— harness (injector terminal 4Z [B/Y]
Ignition switch ON Battery voltage
Main relay terminal [B/Q])
3 Is injector resistance OK ? Yes | Go 1o next step
Resistance: 13.8 2 (20°C [68°F]) No Replace injector
4 Is there continuity between injector terminal and | Yes Check for short circult in wiring harness
ECU terminat? Injector to ECU
INJECTOR ECU E"> It OK. go to next step
Rear (LG) 4z @ If not OK. repair wiring harness
No Repair wiring harness
5 Disconnect negative battery cable for at least 20 | Yes Repla'éﬂe”Ech ) o
seconds
Connect battery cable and recheck for service
code No Intermittent poor connection
) A Check for cause
Is service code displayed?

_ 93E80675 _ _
Fig. 79: Trouble Code No. 73 - Diagnostic Flowchart

Courtesy O Mazda Mdtors Corp.
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Fig. 80: Trouble Code No. 73 - Schematic
Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO. 76 (SLIP LOCK-UP OFF SIGNAL)

TROUBLE CODE NO. 76 (SLIP LOCK-UP OFF SIGNAL)

STEP

INSPECTION

ACTION

1 Is there poor connection tn Lockup off signal
circuit between ECU and EC-AT CU?

Yes

Repair or replace connector

No Go to next step

EC-AT CU terminal 2H

2 | Isthere continuity between ECU terminal 2G and

Yes

Go to next step

No | Check tor open circuit in wiring from
EC-AT CU to ECU

3 ‘ is EC-AT CU terminal 2H voltage OK?

Yes

Go to next step

No Check for cause

4 Is ECU terminal 2G voltage OK?

Yes | Replace ECU

No Check tor short circuit in wiring from EC-AT CU to ECU

_ 93F80676
Fig. 81:

Troubl e Code No. 76 -
Courtesy O Mazda Mdtors Corp.

D agnostic Fl owchart
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Fig. 82:

Troubl e Code No. 76 -
Courtesy O Mazda Mdtors Corp.
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TROUBLE CODE NO

. 77 (TORQUE REDUCED SIGNAL)

STEP INSPECTION ACTION
1 Is there poor connection in Torque reduced | Yes | Repair or replace connector
signal circuit between ECU and EC-AT CU?
No Go to next step
2 Is there continuity between ECU terminal 2D and | Yes | Go to next step
EC-AT CU terminal 2C
No | Check for open circuit in wiring trom
EC-AT CU to ECU
3 Is EC-AT CU terminal 2C voltage OK? Yes | Go to next step
No Check for cause
4 Is ECU terminal 2D voltage OK? Yes | Replace ECU
No Check for short circuit in wiring from EC-AT CU to ECU

93HS0678
Troubl e Code No. 77 -

Courtesy O Mazda Mdtors Corp.

Fig. 84:

D agnostic Fl owchart
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Troubl e Code No. 77 - Schematic

Courtesy O Mazda Mdtors Corp.
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SUMMARY

If no hard fault codes (or only pass codes) are present,
driveability synptons exist or intermttent codes exist, proceed to
H - TESTS WO CODES article for diagnosis by synptom (i.e., ROUGH
| DLE, NO START, etc.) or intermttent diagnostic procedures.

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Troubl e Shooting - No Codes

B2200, B2600i, M ata, MV, MX-3, MX-6,
Navaj o, Protege, RX7, 323, 626, 929

INTRODUCTION

Bef ore di agnosing synptons or intermttent faults, perform
steps in F - BASIC TESTING article and appropriate G - TESTS W CODES
article. Use this article to diagnose driveability problens existing
when a hard fault code is not present or vehicle is not equipped with
a sel f-diagnostic system

NOTE: Sone driveability problens may have been corrected by
manuf acturer with a revised conmputer calibration chip or
conputer control unit. Check with manufacturer for |atest
chip or conputer application.

Synpt om checks can direct the technician to mal functioning
conponents for further diagnosis. A synptomshould lead to a specific
conponent, systemtest or adjustnent.

Use intermttent test procedures to |ocate driveability
probl ens that do not occur when the vehicle is being tested. These
test procedures should also be used if a soft (intermttent) trouble
code was present but no problemwas found during self-diagnostic
testing.

NOTE: For specific testing procedures, see appropriate information
| - SYSTEM COVMPONENT TESTS article. For specifications, see
appropriate article listed bel ow

D - ADJUSTMENTS
C - SPECI FI CATI ONS

SYMPTOMS
SYMPTOM DIAGNOSIS

Synpt om checks cannot be used properly unless problemoccurs
while vehicle is being tested. To reduce diagnostic tinme, ensure steps
in F - BASIC TESTING article and appropriate G - TESTS W CODES article
were performed before diagnosing a synptom Follow ng synptons are
avai |l abl e for diagnosis:

Difficult To Start O WII Not Start
Rough Or Unstable Idle

Hgh Idle After VWarm Up

Engine Stalls

* X X X
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Engine Msfires O Has Lack O Power
Engi ne Runs Rough On Decel eration
Backfire In Exhaust System

Poor Fuel M| eage

Excessive G| Consunption

Abnormal Noi se Or Knocki ng

* X X X X X

DIFFICULT TO START OR WILL NOT START

Car buret ed Model s (B2200 Federal)

* Check battery condition

* Ensure sufficient secondary spark is avail able.

* Verify choke valve is closed (engine cold).

* Verify choke valve is open (engine hot).

* Ensure fuel level is at specified mark on carburetor
si ght gl ass.

* Check m xture control val ve operation

* Check for vacuum | eaks.

* Check for correct vacuum hose routing.

*

Check sl ow fuel -cut sol enoid val ve operation. A click
shoul d be heard from sol enoid valve as ignition is cycled
on and of f.

Check duty sol enoid valve for correct swtching.

Check charcoal canister operation by clanping hose(s) shut.
I f problem goes away, check vacuum hose routing. |If routing
is correct, replace charcoal canister

Ensure fuel system pressure is correct.

Ensure winter grade fuel is not used in warmclimte
condi ti ons.

* Ensure exhaust systemis not restricted.

Fuel 1njected Models

* Check battery condition

* Check condition of spark plugs.

* Ensure fuel system pressure is correct.

* Check Electronic Fuel Injection (EFl) main fuse located in
fuse box (if equipped).

* Ensure inertia switch circuit is not open (Navajo).

*

Verify crank angl e sensor has correct resistance values (MX-3

1.8L, Navaj o, RX-7 and 929).

Verify optical sensor is working (Mata, Protege and 323).

Check cool ant tenperature sensor resistance.

Verify Hall-Effect sensor is working (MX-3, MX-6, 626 and

929).

* Check for leaky fuel injectors or pressure regul ator causing
war m engi ne no start.

* Check fuel punp relay operation. A click should be heard from

relay as ignition switch is cycled on and off.

Check distributor pick-up coil resistance (if equipped).

Ensure pressure regulator control systemis okay.

Check air intake systemfor restriction.

Check ECR val ve and sol enoid for correct operation.

* X X X
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Check for cracks and poor connections at airflow neter or
throttl e body.
Check ignition coil resistance.

ROUGH OR UNSTABLE IDLE

* X X X X X X X X

Car buret ed Model s (B2200 Federal)

Ensure no vacuum | eaks exi st.

Verify vacuum hose routing is correct.

Ensure fuel level is at specified mark on carburetor sight
gl ass.

Check PCV operation by clanping hose shut. If probl em goes
away, replace PCV val ve.

Check ECR val ve condition and operation.

Verify ignition timng is correct.

Briefly renove each spark plug wire to determine if problem
can be isol ated.

Verify m xture control solenoid operation is correct.

Fuel 1njected Models

Use stethoscope to verify fuel injector operating noise.
Ensure fuel system pressure is correct.

Check ECR val ve condition and operation.

Verify ignition timng is correct.

Check PCV val ve.

Check airfl ow sensor.

Check cool ant thernosensor for correct resistance.

Check idle air control valve function.

Check for cracks and poor connections (vacuum | eaks) at
airflow neter or throttle body.

Check @2 sensor for fluctuating 0.1-1.0 volt output while
i ncreasi ng and decreasi ng engi ne RPM

Verify throttle position sensor has correct adjustnment and
resi stance val ue.

Check purge val ve functi on.

Check for poor fuel quality.

HIGH IDLE AFTER WARM UP

* * X X X

Car buret ed Model s (B2200 Federal)

Ensure no vacuum | eaks are present.

Check choke and fast idle cam adjustnment and operation.
Check throttle cabl e adjustnent.

Verify ignition timng is correct.

Verify dashpot disengages throttle |ever at 1900-2100 RPM

Fuel 1njected Models

Verify correct throttle body dashpot adjustment (if
equi pped) .

Check idle air control valve and | SC val ve operation
Check air intake systemfor |eaks or restriction.
Check throttl e cabl e adjustnent.
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Check cool ant tenperature sensor resistance.
Ensure fuel system pressure is correct.
Check airflow neter for cracks. Verify correct airflow
operati on and resistance val ue.
* Check ignition timng.

ENGINE STALLS

Car buret ed Model s (B2200 Federal)

Ensure correct choke adjustnent and operation.

Check ignition systemfor intermttent operation.

Ensure idle m xture adjustnent is correct.

Check vacuum hoses for |eakage and correct routing.

Check PCV operation by clanping hose shut. If probl em goes
away, replace PCV val ve.

Check A/ C cut-off system

Check altitude conpensator valve operation.

Check ECR val ve condition and operation.

* * X X X

*  *

Fuel 1njected Mdels (Cold)

Ensure air filter elenent is clean.

Check fuel filter for restriction.

Check ECR val ve condition and operation.

Check for airflow nmeter or |SC val ve mal function.
Ensure fuel systempressure is correct.

Check air intake systemfor vacuum | eaks.

Check cool ant tenperature sensor resistance.

Verify correct throttle position sensor adjustnent and
resi stance val ue.

Check neutral switch (MT) or inhibitor switch (AT).

* F X X X X X X

*

Fuel 1njected Mdels (Varm

Check PCV system for restrictions.

Check air valve or |SC valve for mal function.

Check connections at airflow neter or throttle body.
Check operation of |ock-up torque converter.

Check cool ant tenperature sensor resistance.

Ensure fuel systempressure is correct. Use ohmeter to
verify correct fuel injector resistance.

* Check throttle bore for dirt and carbon.

* X X X X X

ENGINE MISFIRES OR HAS LACK OF POWER

Car buret ed Model s (B2200 Federal)
* Ensure fuel level is at specified mark on carburetor sight
gl ass.
Ensure fuel system pressure is correct.
Check fuel filter for restriction.
Verify base timng is correct and advance systemis
functional .
Check EGR val ve operati on.
* Check for restricted catalytic converter.
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Check ignition systemfor intermttent operation.
Check carburetor m xture control duty cycle using dwell
net er.

Fuel |njected Models

Verify air filter is clean.

Check fuel filter for restriction.

Check vacuum swi tchi ng val ve operati on.

Check coil resistance.

Check airflow neter for cracks.

Check ECR val ve and sol enoid for correct operation (if

equi pped) .

Check purge control val ve operation.

Check airflow operation and resistance val ue.

Check atnospheric pressure sensor.

Check ignition systemfor intermttent operation.

Check for restricted catalytic converter.

Check Vari abl e Resonance Induction System (VRI'S) for correct

operation (if equipped).

* Check Variable Inertia Charge System (VICS) for correct
operation (if equipped).

* Verify crank angl e sensor (permanent magnet type) has correct
resi stance val ues.
Check A/C cut-off system (if equipped).
Ensure fuel systempressure is correct.
Check turbocharger system (if equi pped) for wear or
mal functi oning parts. Turbo systeminspection should include
the foll ow ng:
* Turbo Precontrol

Wast egat e Contr ol

Tur bo Contr ol

Charge Contr ol

Charge Relief

* X X X X X

* X X X X X

* X X X

ENGINE RUNS ROUGH ON DECELERATION

Fuel 1njected Models

Verify idle speed is correct.

Verify correct throttle body dashpot adjustnent.

Check cool ant thernosensor and throttle position sensor.
Check air valve or |SC valve for mal function.

Check fuel pressure regul ator.

Check @2 sensor operation.

Check throttle position sensor.

Check airfl ow sensor operation.

* F X X X X X X

BACKFIRE IN EXHAUST SYSTEM

Car buret ed Model s (B2200 Federal)

* Verify base timng is correct and tim ng advance systemis
functional .

* Ensure air filter elenent is clean.
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Check neutral switch (MT) or inhibitor switch (AT).
Check m xture control valve.

Check pulse air injection system

Verify dashpot disengages throttle |ever at 2700- 2900 RPM
Check air cleaner reed val ves.

Verify no | eaks exist in exhaust system

* X X X X X

Fuel 1njected Models

* Verify base timng is correct and advance systemis
functional .
Ensure air filter elenent is clean.
Check throttl e body dashpot adjustnent (if equipped).
Check cool ant tenperature sensor and throttle position
sensor.
Check air valve, 1SC switch and idle switch operation.
Check intake air systemand throttle body electrica
connections for vacuum | eaks.
Ensure fuel systempressure is correct.
Verify no | eaks exist in exhaust system

POOR FUEL MILEAGE

Car buret ed Model s (B2200 Federal)

* Verify correct carburetor idle speed and fuel mxture
adj ust ment .

* Verify base timng is correct and tim ng advance systemis
functional .
Ensure air intake systemis unrestricted.
Verify choke is fully open after engine is warm
Ensure fuel level is at specified mark on carburetor sight
gl ass.

* Check carburetor mxture control duty cycle using dwell
net er.

Fuel 1njected Mdels

Check injectors for |eakage.

Verify correct throttle body dashpot adjustnent.
Ensure correct throttle position sensor adjustnent and
resi stance val ue.

Check intake air and cool ant tenperature sensor.
Ensure fuel system pressure is correct.

Ensure exhaust systemis unrestricted.

EXCESSIVE OIL CONSUMPTION

Check for restricted PCV system
Check turbo system for mal function.
Check nmetering oil punmp (RX-7).
Check for worn engi ne parts.

* X X X

ABNORMAL NOISE OR KNOCKING
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Fuel |njected Models

Check engine oil and cool ant |evel.

Check turbo system (if equi pped) for damage and wear.
Check engine control systemfor mal functioni ng conponents.
System i nspection should include follow ng conponents:

Airflow Meter

Idle Switch

Vacuum Routi ng (For Leaks)

Neutral Safety Switch (A/T)

Cutch Switch (MT)

EGR Val ve Position Sensor (If Equipped)
Knock Sensor (If Equi pped)

Throttle Position Sensor

Cool ant Tenperature Sensor

Cool ant Thernosw t ch

Inhibitor Switch (A/T)

El ectronic Control |l ed Automati c Transm ssion (ECAT) Unit

* X X X X X X X X X X X

INTERMITTENTS
INTERMITTENT PROBLEM DIAGNOSIS

Intermttent fault testing requires duplicating circuit or
conponent failure to identify problem These procedures may |lead to
conputer setting a fault code (on sonme systens) which may help in
di agnosi s.

I f problemvehicle does not produce fault codes, nonitor
vol tage or resistance values using a DVOM while attenpting to
reproduce conditions causing intermttent fault. A status change on
DVOM i ndi cates a fault has been | ocat ed.

Use a DVOM to pinpoint faults. Wen nonitoring voltage,
ensure ignition switch is in ON position or engine is running. Ensure
ignition switch is in OFF position or negative battery cable is
di sconnected when nonitoring circuit resistance. Status changes on
DVOM during test procedures indicate area of fault.

TEST PROCEDURES

Intermttent Sinulation
To reproduce conditions creating an intermttent fault, use
t he foll ow ng nethods:

Lightly vi brate conponent.
Heat conponent.

W ggl e or bend wiring harness.
Spray conponent with water.
Renove/ appl y vacuum sour ce.

* X X X X

Moni tor circuit/conponent voltage or resistance while
simulating intermttent. If engine is running, nonitor for self-
di agnostic codes. Use test results to identify a faulty conponent or



H - TESTS W/O CODES
Article Text (p. 8)
1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 06:41AM

circuit.

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda System & Conponent Testing - Fuel |njection

B2200, B2600i, M ata, MV, MX-3, MX-6,
Navaj o, Protege, RX7, 323, 626, 929

INTRODUCTION

Before testing separate conponents or systens, perform
procedures in F - BASIC TESTING article. Since many conputer-
controll ed and noni tored conponents set a trouble code if they
mal functi on, al so perform procedures in H - TESTS WO CODES article.

NOTE: Testing individual conponents does not isolate shorts or
opens. Performall voltage tests using a Digital
Vol t-Chmreter (DVOM) with a mni mum 10- megohm i nput
i npedance, unless stated otherwise in test procedure. Use
ohmeter to isolate wiring harness shorts or opens.

AIR INDUCTION SYSTEMS
TURBOCHARGER (RX7)

Air By-Pass Val ve

Renove air by-pass val ve. Connect vacuum punp to port "A" of
valve. See Fig. 1. Apply 10 in. Hg to port "A", and blow air into port
"B". Replace air by-pass valve if air does not flow fromport "B" to
port "C'.

& A"

P | e B

0 y—vc

Fig. 1: Testing Air By-Pass & Charge Relief Valves (RX7)
Courtesy of Mazda Mdtors Corp.

Conpressor & Turbine Weel Deflection

Al'l ow engine to cool. Renobve air intake tube. Turn conpressor
wheel . Repl ace turbocharger if wheel does not turn freely or if whee
t ouches housi ng.
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Charge Relief Valve

Renove charge relief valve. Connect vacuum punp to port "A"
of valve. See Fig. 1. Apply 8 in. Hy to port "A", and blow air into
port "B". Replace charge relief valve if air does not flow from port
"B" to port "C'.

I nt ercool er
Renove intercool er. Inspect for cracks, restriction or
damage. Repl ace as necessary.

O | Passage | nspection

Ensure engine is cool. Renove oil return pipe. Verify oil
passage i n turbocharger and oil return pipe are not blocked with
carboni zed oil. Replace turbocharger and return pi pe as necessary.

Sol enoi d Val ves (Turbo Precontrol & Wastegate Control)

1) Renove pressure chanber fromintake manifold. D sconnect
vacuum hoses. Di sconnect sol enoid val ve connector and sol enoi d val ves.
Blow air through air tube and verify air does not flow If air flows,
repl ace sol enoi d val ve.

2) Apply 12 volts and ground to sol enoid val ve connector. See
Fig. 2. Blow air through air tube and verify air passes freely. If air
does not pass freely with 12 volts applied, replace sol enoid val ve.

Precontrol

A Pressure
Solenoid

Chamber

.
=i

Solenoid

_ 93G80321 _
Fig. 2: Testing Solenoid Val ves (RX7)
Courtesy of Mazda Mdtors Corp.

Char ge Actuat or

1) Ensure engine is cool. Renove hose connected to actuator.
Connect vacuum punp to charge actuator. See Fig. 3.

2) Apply 2 in. Hg to charge actuator. Ensure actuator rod
noves when vacuumis applied. If actuator rod does not nove, replace
charge actuator.
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Actuator
93H80322
Fig. 3: Testing Charge Actuator (RX7)
Courtesy of Mazda Mdtors Corp.

Control Actuator

1) Ensure engine is cool. Renove hose connected to actuator.
Connect air pressure source to pressure gauge. See Fig. 4. Apply air
pressure to actuator.

CAUTION: DO NOT al |l ow pressure to exceed 11 psi (.8 kg/cny).
2) Apply 7 psi (0.5 kg/cny) of conpressed air. Ensure

actuator rod noves when air pressure is applied. If actuator rod does
not nove, replace control actuator.

Control
Actuator

Pressure
93180323 Gauge

Fig. 4: Testing Control Actuator (RX7)
Courtesy of Mazda Mdtors Corp.

Precontrol Actuator

1) Ensure engine is cool. Renove hose connected to actuator.
Connect air pressure source to pressure gauge. See Fig. 5. Apply air
pressure to actuator.

CAUTION: DO NOT al |l ow pressure to exceed 14 psi (1.0 kg/cny).
2) Apply 10-14 psi (0.7-1.0 kg/cny) of conpressed air. Ensure

actuator rod noves when air pressure is applied. If actuator rod does
not nove, replace precontrol actuator.

Fig. 5: Testing Precontrol Actuator (RX7)
Courtesy of Mazda Mdtors Corp.
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Wast egat e Act uat or

1) Ensure engine is cool. Renove hose connected to actuator.
Connect air pressure source to pressure gauge. See Fig. 6. Apply air
pressure to actuator.

CAUTION: DO NOT al |l ow pressure to exceed 14 psi (1.0 kg/cny).
2) Apply 10-14 psi (0.7-1.0 kg/cny) of conpressed air. Ensure

actuator rod noves when air pressure is applied. If actuator rod does
not nove, replace wastegate actuator.

Pressure
- Gauge
Wastegate

93A80323
Fig. 6: Testing Wastegate Actuator (RX7)
Courtesy of Mazda Mdtors Corp.

DOUBLE THROTTLE CONTROL (RX7)

Syst em Check

1) Wth engine cold, start engine. Ensure actuator rod is
pulled in. See Fig. 7. If rod is not pulled in, check operation of
cool ant thernosensor and sol enoid valve. Al so check and repair any
vacuum | eaks. Apply vacuumto double throttle actuator. If rod does
not pull in, replace double throttle actuator.

2) Warm engine until engine cool ant tenperature is greater
than 176egF (80gC). Ensure actuator rod extends. |If rod does not
extend, check operation of cool ant thernosensor and sol enoi d val ve.
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| [VACUUM
== CHAMEBER
ACTUATOR
(AT ONLY) |t (DOUBLE THROTTLE CONTROL)

]
T
N
x SECONDARY
[

— A

PRIMARY

ECU
SO EMOID WALVE
|DLE ZONE I |DOUBLE THAGTTLE
CONTADL

COOLANT TEMPERATURE AELOW G [ 176°F}
START-UR ACCEL ERATION (BELDW 3000 7omij| AT

93B80326 -
Fig. 7: View O Double Throttle Control System (RX7)

VARIABLE INERTIA CHARGING SYSTEM (PROTEGE DOHC & 929)

Syst em Check (Protege DOHC)

Connect tachometer to I G term nal of diagnostic connector.
See Fig. 8. Start engine, and operate it at idle. Ensure shutter valve
actuator rod is retracted at idle. See Fig. 9. G adually increase
engi ne speed to 5000 RPM and ensure actuator rod extends. If
necessary, check Variable Inertia Charging System (VICS) conponents.

Diagrestic
Connactor

1]
NN

930240981 ©

Fig. 8. D agnostic Connector Terminal ID (MX-3 DOHC & Protege DOHC)
Courtesy of Mazda Mdtors Corp.

Shutter r 2 2~ Actuator
Valve - Rod
Actuator

Yacuum Hose

Fig. 9: Locating Shutter Valve Actuator & Rod
Courtesy of Mazda Mdtors Corp.
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Syst em Check (929)

Start engine, and operate it at idle. Ensure shutter valve
actuator rod is retracted at idle. See Fig. 9. Actuator rod should
extend when engine is started, for 5 seconds after engine is started
and when engine is operating at 1100-4800 RPMwith throttle opened in
"D' range. |If necessary, check Variable Inertia Charging System (VICS)
conponent s.

Check Val ve (929)

Renmove check val ve. Blow air through port "A", and verify
flow through port "B". Ensure air does not flowin reverse direction.
Repl ace as necessary.

Sol enoi d Val ve

Renove sol enoid val ve. Blow air through port "B". See
Fig. 10. Ensure air flows fromvalve air filter. Connect 12 volts and
a ground to solenoid valve termnals. Blow air through valve port "B",
and ensure air flows fromport "A". Replace sol enoid val ve as
necessary.

~~ Alr Filter
Fig. 10: Testing Sol enoid Val ve
Courtesy of Mazda Mdtors Corp.

Shutter Val ve Actuator (Protege DOHC)

Di sconnect vacuum hose from shutter val ve actuator. See
Fig. 9. Ensure shutter valve rod noves in and out snoothly. Place
finger over hose. Ensure vacuumis present at idle. Reconnect vacuum
hose on actuator and ensure rod retracts. Replace as necessary.

Shutter Val ve Actuator (929)

Di sconnect vacuum hose from shutter val ve actuator. See
Fig. 9. Connect vacuum punp to actuator. Apply vacuum and verify
shutter valve rod retracts. Replace as necessary.

Shutter Valve (929)

Shutter val ve stopper bolt is preset at factory. DO NOT
adj ust shutter valve stopper bolt. Renove shutter val ve actuator.
Ensure shutter valve rotates snoothly. See Fig. 11. Replace dynamc
chanmber if valve is stuck or does not rotate snoothly.
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Shutter
Vaive

] 92124982 ]
Fig. 11: Checking Shutter Valve Rotation (929)

Courtesy of Mazda Mdtors Corp.

Vacuum Chanber (Protege DOHC)

Renmove vacuum chanber. Blow air through port "A" and verify
flow through port "B". See Fig. 12. Ensure air does not flow in
reverse direction. Replace as necessary.

Vacuum Chanber (929)
Renmove vacuum chanber. Visually inspect vacuum chanber for
cl oggi ng, cracks and damage. Repl ace as necessary.

Port “A"_,_l .

1
Vacuum T
Chamber — Port "B"

_ 92124983 -
Fig. 12: Testing Vacuum Chanber (Protege DOHC)

Courtesy of Mazda Mdtors Corp.

VARIABLE RESONANCE INDUCTION SYSTEM (MPV 3.0L, MX-3 DOHC,
MX-6 2.5L & 626 2.5L)

System Check (MX-3 DOHC, MX-6 2.5L & 626 2.5L)

Connect tachoneter to |G term nal of diagnostic connector.
See Fig. 8. Start engine, and operate it at idle. Manually open
throttle val ve. Ensure shutter valve actuator rods No. 1 and 2 retract
at specified RPM See VRIS RPM SPECI FI CATIONS table. See Fig. 13. If
necessary, check Variabl e Resonance | nduction System (VR S)
conponent s.

VRI'S RPM SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

RPM Posi ti on
MX- 3 DOHC
Shutter Val ve Actuator Rod No. 1
Less Than 1900 . .. ... s, Cl osed

1900-2600 . ... ... Open
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2600-4000 ... . .. d osed
4000-6300 ... Open
Greater Than 6300 . .......... . . ... d osed
Shutter Val ve Actuator Rod No. 2
Less Than 1900 ... ....... . . ... d osed
1900- 2600 .. ... e Open
2600-4700 ... ... . d osed
4700-6300 ... Open
Greater Than 6300 ........... . . ... d osed

MX-6 2.5L & 626 2.5L
Shutter Val ve Actuator Rod No. 1

Less Than 3250 . ... ... .. . . . ... d osed
3250-4250 ... Open
4250- 6250 ... Open
Greater Than 6250 . ... ... .. . . ... d osed
Shutter Valve Actuator Rod No. 2
Less Than 3250 . ... ... .. . . . ... d osed
3250-4250 ... ... d osed
4250- 6250 ... Open
Greater Than 6250 ... ....... . . . ... d osed

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

[ [
Shutter Valve Acluator No. &
o .

/ ;" alve Actuator Ng T‘
fi / L - -;{
/ L
/ /o=,
] 92124984
Fig. 13: Locating Shutter Valve Actuators (MX-3 DOHC, MX-6 2.5L &

626 2.5L)
Courtesy of Mazda Mdtors Corp.

Check Val ve

Renmove check val ve. Blow air through port "A" and verify flow
t hrough port "B". Ensure air does not flow in reverse direction.
Repl ace as necessary.

Shutter Val ve Actuator (MPV 3.0L)

1) Renove shutter val ve actuator protector cover. Renove "C'
clip. Disconnect shutter valve actuator vacuum hose. See Fig. 9.
Renove shutter val ve actuator.

2) Apply vacuumto shutter valve actuator. See Fig. 14.
Ensure rod retracts into actuator. Replace shutter valve actuator if
rod does not retract. Wth shutter val ve actuator renpved, ensure
shutter valve rod noves snoothly. Replace as necessary.

Shutter Valve Actuators (MX-3 DOHC, MX-6 2.5L & 626 2.5L)

Di sconnect vacuum hose from shutter val ve actuators No. 1 and
2. See Fig. 9 or 13. Connect vacuum punp to actuator. See Fig. 14.
Apply vacuumto each actuator separately and verify shutter val ve rod
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retracts. Repl ace actuator as necessary.

Sol enoi d Val ve

Di sconnect vacuum hose from sol enoid valve port "A'. Blow air
t hrough port "B". See Fig. 10. Ensure air flows fromvalve air filter.
D sconnect sol enoid val ve connector, and connect 12 volts and a ground
to solenoid valve termnals. Blow air through valve port "B", and
ensure air flows fromport "A'. Replace sol enoid valve as necessary.

Vacuum Chanber
Renmove vacuum chanber. Visually inspect chanber for clogging,
cracks and damage. Repl ace as necessary.

Shutter Valve
Actuatar
(VRIS}

Fig. 14: Testing Shutter Valve Actuator (MPV 3.0L, MX-3 DOHC, MX-
6 2.5L & 626 2.5L)
Courtesy of Mazda Mdtors Corp.

COMPUTERIZED ENGINE CONTROLS
POWERTRAIN CONTROL MODULE (NAVAJO)

Gound Grcuits

1) Locate Powertrain Control Mdule (PCM behind right kick
panel . Using a DVOM check for continuity to ground on PCMterm nals
No. 40 and 60. See Fig. 15. Reading on DVOM shoul d be zero ohms. |If
reading is not zero ohms, repair open to ground.

2) Using a voltneter, touch negative |ead of voltneter to a
good ground. Touch positive |lead of voltneter to each ground term nal.
Wth engine running, voltmeter should indicate | ess than one volt. If
reading is one volt or nore, check for open, corrosion and | oose
connection on ground | ead.

Power Grcuits

Using a voltneter, check for battery voltage between PCM
termnal No. 1 (constant battery power) and ground. Check for battery
voltage at termnals No. 37 and 57 with ignition on. If battery
voltage is not present, power is not being supplied from EEC power
relay. See CIRCU T TEST B in G- TESTS WCODES article in the ENG NE
PERFORMANCE secti on.
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60foooo000000051 @500000000000 41

40] 000000000031 300000000000 |21

20 000000000011 100000000000 | 1

_ 90109354 _ _ _
Fig. 15: ldentifying PCM 60-Pin Connector Term nals (Navajo)

Courtesy of Mazda Mdtors Corp.

POWERTRAIN CONTROL MODULE (EXCEPT NAVAJO)

1) Locate Electronic Control Unit (ECU) or Powertrain Control
Modul e (PCMVE). See ECU PCME LOCATI ON tabl e. Connect Engi ne Signal
Moni tor (49-9200-162) to ECU PCME. See Fig. 16. Check voltage at each
termnal of ECU PCME. If input and output conponent voltage readi ngs
are not as specified, check faulty conponent. See appropriate
J - PIN VOLTAGE CHARTS article, appropriate information in
G - TESTS WCODES article in the ENG NE PERFORMANCE section, and
testing for appropriate conponent in this article.

2) If input and output conponent voltages are as specified
and ECU PCME vol tage is incorrect, replace ECU PCMVE

CAUTI ON: DO NOT apply voltage to termnals "A" and "B" of engine
signal nonitor. See Fig. 16.

ECU PCVE LOCATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Locati on
B2200, B2600i, RX7 & 929 .......... Behi nd Passenger Front

Side Tri m Panel
Mata & MPV . ... . . Under Passenger

Front Fl oor Mat
MX-3, Protege & 323 ................ Behi nd Center Consol e
M-6 & 626 ............... Behi nd Center Consol e Top Cover

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Adapter
Harness

Engine Wiring
_ Marness

Terminals
A" & B

Engine Signal
Manitor

ECU/PCME Terminal
Number

93081128

Fig. 16: Testing Engine Control Unit (ECU)
Courtesy of Mazda Mdtors Corp.

ENGINE SENSORS & SWITCHES
A/C SWITCH

See A/ C CUT- OFF CONTROL SYSTEM (B2200, B2600i, M ATA, MV,
MX-3, MX-6, RX7, 626 & 929) under A/ C CLUTCH under M SCELLANEQUS
CONTRQOLS.

AIR CHARGE TEMPERATURE (ACT) SENSOR

MX-6 2.0L & 626 2.0L

Renove sensor fromair cleaner housing. Wth sensor
di sconnected, neasure resistance between sensor ternminals. See ACT
SENSCR RESI STANCE t abl e. Repl ace sensor as necessary.

Navaj o

Locate sensor on top left side of engine, behind idle air by-
pass valve. Wth sensor disconnected, neasure resistance between
sensor termnals. See ACT SENSOR RESI STANCE t abl e. Repl ace sensor as
necessary.

ACT SENSOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Chirs
MX-6 & 626 2.0L
T7aF (258C) ... 29, 000- 36, 300
185gF (858C) ... ... 3300- 3700

Navaj o
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BOBFE (108C) oot i e 58, 750
B8BF (208C) ..ot i 37, 300
1768F (808C) . ettt 384
1948F (908C) e 280

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AIRFLOW SENSOR

B2200, B2600i, MX-6 2.0L, MPV 2.6L & 626 2.0L

1) Pull rubber boot back fromairfl ow sensor connector.
Backpr obe sensor connector, and check term nal voltages. See Fig. 17.
See Al RFLOW SENSOR TERM NAL VOLTAGES t abl e.

2) If voltages are not correct, check wiring for open or
short. If wiring is okay, check burn-off operation. See BURN OFF
OPERATI ON (B2200, B2600i & MPV 2.6L) procedure. If ECU control of
burn-of f operation is okay but voltages are still incorrect, replace
airflow sensor.

NOTE: A rflow sensors on MX-6 2.0L and 626 2.0L do not have
burn-of f operati on.

Al RFLOW SENSOR TERM NAL VOLTAGES TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Terminal Wre Ignition On Engi ne
Col or Volts Runni ng
Vol ts
B2200, B2600i & MPV
Bl ack/ Yel | ow (Power Supply) (1) . 12.0 .......... 12.0
G een/Oange (Burn-Of) .......... O ... 0
G een/Black (Airflow Mass) .... 1.0-2.0 ...... 1.9-5.0
Geen/Yellow (Gound) (1) ........ O ... 0
Bl ack/ Orange (Ground) ............ O ... 0
MX-6 & 626 2.0L
Red/ Bl ack (Power Supply) ........ 12.0 .......... 12.0
Bl ack/Blue (Airflow Mass) ..... 1.0-1.5 ...... 1.5-5.0
Black (Gound) ................... O ... 0

(1) - Black/\Wite wire on MPV 2. 6L.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

O ——
\ i3
A o \
o ) Voltmeter
-

7 =
Fig. 17: Testing Airflow Sensor (B2200, B2600i, MX-6 2.0L, MV 2.
6L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.
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Burn-O f Operation (B2200, B2600i & MPV 2.6L)

1) Performthis test if airflow sensor failed voltage test.

Di sconnect negative battery cable to reset ECU. Reconnect negative
battery cabl e.

2) Bring engine to normal operating tenperature. Pull back
rubber boot fromairflow sensor connector. Operate engine at about
2000 RPM for 3 minutes with transm ssion in Neutral.

3) Turn ignition off. Backprobe airflow sensor G een/ O ange
wire at ECU termnal 2H using a voltneter. Voltage should be zero
volts immedi ately after ignition is turned off. About 8-12 volts
shoul d be present nmonmentarily, 2-5 seconds after ignition switch is
turned to OFF position.

4) |If voltages are as specified, replace airflow sensor. |If
vol tages are not as specified, check voltage and related wiring at ECU
termnals 2P, 2Q and 1l (B2200 and B2600i) or ECU term nals 20, 2Q and
11 (MPV 2.6L). See J - PIN VOLTAGE CHARTS article.

AIRFLOW METER

Mata, MPV 3.0L, MX-3, MX-6 2.5L, Protege, 323, 626 2.5L

& 929

I nspect airflow nmeter for damage, and ensure neasuring plate
or cone noves snmoothly. See Fig. 18, 19 or 20. Di sconnect airflow
neter electrical connector. Mwve neasuring plate or cone, and neasure
resi stance between termnals. See appropriate Al RFLON METER TERM NAL
RESI STANCE t abl e. Repl ace sensor as necessary.

Al RFLOW METER TERM NAL RESI STANCE TABLE
(M ATA, MX-3 SOHC, PROTEGE & 323)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Fully d osed Ful ly Open
Termnals (1) Ohns Ohns
E2 & Vs . ... (2) 200-600 ........... 20- 1000
E2 & Ve ... ... 200-400 ............. 200- 400
E2 & THAa (3)
-4gF (-206C) ........ 13, 600-18,400 .... 13,600-18, 400
68gF (208C) ........... 2210-2690 .......... 2100- 2690
140gF (602C) ........... 493-667 ............. 493- 667
El & Fc ................. Infinite ................... 0

(1) - See Fig. 18 for termnal identification.

(2) - 20-600 ohms on 323 and Protege.

(3) - Intake air thernosensor.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Al RFLOW METER TERM NAL RESI| STANCE TABLE (MPV 3.0L)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Fully d osed Fully Open

Termnals (1) Ohns Ohns



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 14)
1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 07:16AM

E2 & Vs ... . ... .. 20-400 ............. 20-1000
E2 & Ve ... .. ... . . . . ... 100-300 ............ 100- 300
E2 & Vb ... . 200-400 ............ 200- 400
E2 & THAa (2)
-4gF (-200C) ......... 13, 600- 18, 400 . 13, 600- 18, 400
68gF (208C) ............ 2210-2690 ......... 2210- 2690
140egF (608C) ............ 493-667 ............ 493- 667
El & Fc ...... .. . .. . . . ... Infinite .................. 0

(1) - See Fig. 19 for termnal identification.
(2) - Intake air thernosensor.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Al RFLOW METER TERM NAL RESI STANCE TABLE
(MX-3 DOHC, MX-6 2.5L, 626 2.5L & 929)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Termnals (1) Tenperature Ohns
E2 & Vs
Cosed ................ 68gF (206C) ........... 20- 600
Qpen ... 68gF (208C) ......... 20-1, 000
E2 & Ve (2) ............. 68gF (206C) .......... 200- 400
E2 & THA (3) ........... -4gF (-200C) .... 10,600-19, 400
68gF (208C) ..... 2, 000- 2, 700
140gF (608C) ......... 400- 700

(1) - See Fig. 20 for termnal identification.

(2) - Measurenent is fromclosed to open.

(3) - Intake air thernosensor.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Potentiometer

Intake Air H
gge.-mn Plate FcE, E; YGE, V8 THAa
nsor |
Fuel Pump Switch ‘ H
EEIEYE]

Fig. 18: Airflow Meter Terminal ID (Mata, MX-3 SOHC, Protege & 323)
Courtesy of Mazda Mdtors Corp.
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- Potentiometer -

..............

Measuring Plate

- :
| | il
Fuel Pump Switch

Intake Air Temperature Sensor

°

Fig. 19: Airflow Meter Terminal 1D (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.

Measuring n—{ ] i
Cone | —— o

] 82024086 ]
Fig. 20 Airflow Meter Terminal ID (MX-3 DOHC, MX-6 2.5L, 626 2.

5L & 929)
Courtesy of Mazda Mdtors Corp.

ATMOSPHERIC PRESSURE SENSOR

See J - PIN VOLTAGE CHARTS article. On MX-6 2.0L A/T and 626
2.0L A/ T, see TROUBLE CODE CHART 14 in H - TESTS WO CODES article.
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BAROMETRIC PRESSURE (BARO) SENSOR

RX7

1) Warmengine to operating tenperature. Turn all accessories
of f. Connect positive |ead of voltneter to BARO sensor term nal "A"
and negative lead to termnal "B".

2) Wth engine at idle, voltneter should read 1.3-1.6 volts.
Di sconnect hose from BARO sensor and plug. See Fig. 21. Vol tneter
shoul d read 2.38-2.78 volts.

3) Connect a vacuum punp to BARO sensor, and apply 29 in. Hg.
Vol tneter should read 4.35-4.65 volts. If voltneter readi ngs do not
test as described, replace BARO sensor.

g Voltmeter
B Pressure

Sensor

33F80403

Fig. 21: Testing BARO Sensor (RX7)
Courtesy of Mazda Mdtors Corp.

BRAKELIGHT SWITCH

Di sconnect brakelight switch connector. Measure resistance
between term nals of brakelight switch. Wth brake pedal released,
continuity should not exist. Wth brake pedal depressed, continuity
shoul d be present. Replace switch as necessary.

CAMSHAFT POSITION SENSOR (CMP)

Navaj o

Canshaft Position Sensor (CMP) is a Hall-Effect swtch,
| ocated on top rear of engine. See CIRCU T TEST DR in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

CENTRAL PROCESSING UNIT (CPU)

MPV, RX7 & 929

CPU acts as an electrical |oad sensor. On MPV, renove CPU
frombehind left side of instrunent panel. On RX7, renpove CPU from
ri ght side kick panel above ECU. On 929, renove CPU from behind |eft
front side trim panel near door. Check voltage at term nals of CPU
connector. See appropriate CPU UNIT VOLTAGE CHART. If voltages are
incorrect, check appropriate circuit. If circuits are okay but
vol tages are still incorrect, replace CPU.
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Terminal Connected to Test condition Spetilication To comect
b Battery (trough ROOM | Constant Approx. 12¥ | Check ROOM 10A fuse and wir-
10A fuse) ing harness
< Enging control unit Eiecirical load OFF Check engine control unit and
{igniion switch OM) Approx 12V wiring harness
Electrical load ON
fignition switch ON) Below 1.5¢
d Groung Constart ov Check waring harness
f Haadlight switch Heaglignt switch ON Approx. 12V | Check headlight switch and wir-
ing harness
g Blower fan switcn Blower fan switch High ot v Check blower fan swilch and wir-
Super high position ing harness
h Rear window defrostar Rear window defroster [ Check rear window defraster
switch switch ON switch and wirng harness
] Ignition switch Igaition switch ON Approx. 12V Check ignition switch and waring
harness
Fig. 22: CPU Unit Voltage Chart (MPV 2.6L)
Courtesy of Mazda Mdtors Corp.
Terminal Connected to Test condition Specification To correct
b Battery {through Constant Approx. 12V Check ROOM 10A fuse and
BLU/RED | ROOM 10A fuse) wiring harness
WIRE
c Engine control unit Ignition switch ON Approx. 12V Check engine control unit and
YEL/RED wiring harness
WIRE
d Ground Constant ov Check wiring harness
f Headlight switch Headlight switch ON Approx. 12V Check headlight switch and
RED/GRN wiring harness
WIRE
g Blower fan switch Blower fan switch High or ov Check blower fan switch and
BLUE Super-high position wiring harness
WIRE
h Rear window Rear window defroster ov Check rear window defroster
WHT/YEL defroster switch switch ON switch and wiring harness
WIRE
i Ignition switch Ignition switch ON Approx. 12V Check ignition switch and
BLK/WHT wiring harness
WIRE

Fig. 23: cPU Unit Vol tage Chart (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.
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Torminal | Input |Oulpat Connected to Test condition Correct voltage Remark
A - - Main relay Ignition switch ON Vg -
B @] TNS relay Position light ON ov
Position light OFF Vs B
C Q Walter Engine coolant lemperature below 108°C Va Ignition switch ON
thermoswitch Engine coolanl lemperature above 108°C ov
{221°F}
D O Rear window Rear window detroster OFF Vg lgnition switch ON
defrosler ready Rear window defroster ON Below 1.0V
E &} Blower moter relay | Blower switch 3rd or 4th position Below 1.0V Ignition switch ON
Blower switch 1st or 2nd position Vg
F - — - - — —
G - - - - - —
H O | Seit-Diagnosis Buzzer sounded for 3 sec, after ignition Below 2.5V ® With Seit-
checker switch OFF — ON Diagnosis
Diagnosis checker and
connector {FEN) Buzzer not sounded for after 3 sec. Vg system Selector
Buzzer sounded Below 2.5V * \S,";:gctsgrs tssr:
switch at SELF
Buzzer not sounded Va TEST
| - - — - - —
J - — _ - — -
K Q Malfunction Lamp illuminaled for 3 sec. after ignition Below 2.5V Wilh system
indicator lamp switch ON selector test
(MIL) Lamp not illuminated after 3 sec. Vy switch at SELF
Lamp illuminated Below 2.5V TEST
Lamp not illuminated Vg
L - - - - — -
M — - Ground Constant v -
N O | ECU Electrical load ON Below 2.5V Ignition switch ON
Electrical load OFF 45~55
0O O | Cooling tan relay | Engine coolant temperalure below 105°C Below 2.5V Ignition switch ON
Engine coolant temperature above 105°C Vg
P @] Ignition switch While cranking Vg
Ignition switch ON Below 1.0V B
93G80404

CPU Unit Voltage Chart (RX7)
Courtesy of Mazda Mdtors Corp.
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Connectar | Terminal Connectled to Tast condition Specification (V)
34 Interior lamps, courtesy lamp | Constant 12v
38 Batery Canstant 12v
aG Door fock relay {lock) Constant 12V
30 Bedy ground Constant o
3E Headlights Light switeh ON 2nd step. low beam 12¥
aF Door lock ralay {unlock) GCanstant 12v
3G Front fog light relay Canstant 12V

Dager switch Passengar daor apen; check far continuity 16 body
- {passanger sida) ground Yes
Passenger daor closed; ¢chack for continuity 1o
. body ground No
AP T Readight relay Tight swich ON 2nd step 0
Other 12y
Y] Ignition switch Ignition switch OM 12V
3K Ignition switch Ignition switch AGG 12v
3l TNS ralay Light switch ON 12v
Do_nr sw_Hch Drivar daor apen; check for cantinuity to body Yes
(driver side) ground
M Drivar door closed; check for santinuity to body
greund No
IN Key reminger switch ignition Kay in ignitian switch T2y
1A Starter cut relay ignition switch ON 12Y
1B Trunk key cylinder switch | Trunk key cylindar switch ON Jal
1C Intadeck resisior Constar 12y
1D Trunk switch Trunk switch ON 1]
Hazard warning oulput Hazard warning switch ON L]
1€ Othar 12V
iF Heod switch Hood awitch ON aQ
@ Seat belt warning lamp For 6 seconds from ignitian switch ON a
Othar 12V
1H Buckle switch Ignition switch ON Seat balt connectad 12v
B (16-pin) Cther a
1l NA — -
1J Brake wamning lamp Ignition switch ON | Parking brake pedal releasad IEY
| Parking brake padal depressed 0
1K NA - -
1L Parking brake switch Ignitian switch O Parking brake pedal releasad 12y
Parking brake padal depressed 0
M NA — _
iN P range switch lgnition switch ON, shitt lever P range 5
Oiher 0
1G NA — _
iP KA — —

CPU Unit Voltage Chart (929,

Courtesy of Mazda Mdtors Corp.

92024987

1O 2)
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CPU UNIT VOLTAGE CHART (929 - Cont.)

Connector | Terminal Connacted {0 Test conditian Specification (V)
A Ignition and door key Constam 12v
illumination
28 QOuter handle gwitch Door cuter handle pulied a
Other Approx. 4
Idle-up Ignitian switch OMN. 12y
2c Headlights ON 4
Front fog lights ON 45
Door switch Rear doar apen; chack for continuity o body Yes
20 (rear doar} ground
Rear doer clesed; check for continuity to body No
ground
Rear defroster indicator Ignition switch ON IRear defroster switch ON a
2E |Dther Approx. 5
2F Lock link switch Locked Approx. 5
{passenger side] Unlocked a
2G Interlogk solenoid cail Canstant 12v
2H Lo;k IinJ-.( switch Locked Aporox. 5
{driver side) Uniacked )
2t NA — —
B (20-pin) 2) Lock fink switch Locked Approx. 5
{rear dacr) Unlocked o
2K +B Constant 12v
Daor key cylinder switch Locked 25
2L {passenger side) Unriockad 0
Orther 5
2M Security lamp Constant 12v
2N NA — —
20 Horn refay Constant 18y
Goor lock switch Loched 25
ap Unlacked 9
Cther &
24 Rear defroster relay Jgnition switch ON | Rear defraster swilch ON 12v
|O!her 0
2R Door key cylinder switch | Unlocked [
{driver side) Cithers, 5
25 Rear dafrostar switch Rear detraster Rear gefroster switch ON 12v
switch Drther o
2T Frant fog light switch Feant lag light switch Frent fog light switch DN 12y
Other o
92E249448

Fig. 260 CPU Unit Voltage Chart (929, 2 O 2)
Courtesy of Mazda Mdtors Corp.

CLUTCH SWITCH (M/T)

Di sconnect clutch switch electrical connector. Using
ohmeter, check continuity between switch termnals. Wth clutch pedal
depressed, continuity should be present. Wth clutch pedal released,
continuity should not exist. Replace switch as necessary.

COLD START THERMOSWITCH

929

Renove cold start thernoswitch. Place thernoswi tch and
thernmonmeter in container of coolant. Connect ohmeter to thernoswitch
termnals. Slowy heat coolant. Note resistance at specified
tenperatures. See COLD START THERMOSW TCH RESI STANCE t abl e. Repl ace
t hernoswi tch as necessary.

COLD START THERMOSW TCH RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Tenperature Chirs
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BBBF (2080) o oo 25- 35
1768F (808C) v vveee e e e e 64- 76
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAA

COOLANT TEMPERATURE SWITCH

Mata, MX-3 SOHC, Protege & 323

1) Renove switch fromradi ator or engine block. Place swtch
and thernoneter in container of coolant. Connect ohmeter to cool ant
tenperature switch termnals. Slowy heat cool ant.

2) Note tenperature at which continuity is present between
switch termnals. Continuity should be present with cool ant
tenperature greater than 207gF (97¢C). Continuity shoul d not exist
with tenperature | ess than 194gF (902C). Replace switch as necessary.

CRANK ANGLE SENSOR
See |GNITION CHECKS in F - BASIC TESTING article.

ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Renove engi ne cool ant tenperature sensor. Place sensor and
t hernonmeter in contai ner of coolant. Connect ohmmeter to sensor
termnals. Slowy heat coolant. Note resistance at specified
tenperatures. See appropriate ECT SENSOR RESI STANCE tabl e. Repl ace
sensor as necessary.

ECT SENSOR RESI STANCE TABLE (B2200, B2600I, M ATA, MPV & 929)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Ohns
-d4gF (-2080) ... (1) 14,600-17, 800
68gF (208C) ... .. 2, 200- 2, 700
1760F (808C) ... (2) 200-400

(1) - Resistance is 14,500-17,800 ohns on B2200, B2600i and
MPV 2. 6L.

(2) - Resistance is 280-350 ohnms on B2200, B2600i and MPV
2.6L; 290-350 ohns on Mata and MPV 3. O0L.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ECT SENSCR RESI STANCE TABLE
(MX-3, MX-6, PROTEGE, RX7, 323 & 626)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Ohns
-4gF (-2080) .. 14, 600- 17, 800
68gF (208C) ... .. 2, 200- 2, 700
104gF (408C) ... 1, 000- 1, 300
1408F (608C) ... 500- 650

1768F (808C) .. vve et 290- 350
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ECT SENSCR RESI STANCE TABLE ( NAVAJO
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Ohns
508F (108C) ... . 58, 750
68aF (208C) ... . 37,300
1768F (808C) ... 384
194gF (908C) ... 280

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
EGR POSITION SENSOR

MX-3 DOHC, MX-6 2.5L, RX7, 626 2.5L & 929
See EXHAUST GAS RECI RCULATI ON (EGR) (MX-3 DOHC, MX-6, RX7,
626 & 929) under EM SSI ON SYSTEMB & SUB- SYSTEMS.

FUEL TEMPERATURE SENSOR

RX7

1) Renove circuit opening relay. Start engine and all ow
systemto fuel pressure to bleed down. Install circuit opening relay.
Renmove upper intake manifold. Renove fuel tenperature sensor from fuel
rail.

2) Place sensor and thernoneter in container of water.
Connect ohmmeter to sensor termnals. Heat water. Note resistance at
speci fied tenperatures. See FUEL TEMPERATURE SENSOR RESI STANCE t abl e.
Repl ace sensor as necessary.

FUEL TEMPERATURE SENSOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenperature Ohns
68gF (208C) ... .. 2, 200- 2, 700
1768F (808C) ... 290- 350

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

HEAT HAZARD SENSOR

RX7

1) Renove right front seat. Lift floor mat and renove heat
hazard sensor. Wap sensor and a thernmonmeter in alumnumfoil. Place
foil in a pot of oil. Connect a battery and 12-volt test light in

series, to sensor termnals.

2) Heat oil to 221-239gF (105-115¢C). Test light should |ight
when sensor reaches specified tenperature. If test |ight does not
light, replace heat hazard sensor.

HEATED OXYGEN SENSOR (HO2S)

MPV 3. 0L, MX-6, 626 & 929
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Wth engine at roomtenperature, disconnect HO2S connector.
Measure resistance across termnals "A" and "B" on MX-6 2.0L and 626
2.0L, or termnals "C'" and "D' on all others. See Fig. 27. See HO2S
RESI STANCE tabl e. Replace HO2S as necessary. Al so see PIN VOLTAGE
CHARTS article.

HO2S RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Chirs
MPV 3. 0L . Continuity
MX-6 & B26 ..o 8
020 4-40

93180455
Fig. 27: Testing H®2S (MPV 3.0L, MX-6, 626 & 929)
Courtesy of Mazda Mdtors Corp.

Navaj o

HO2S is | ocated in exhaust pipe, upstreamof the catal ytic
converter. Faults in sensor or circuit should set a service code. See
QU CK TEST in G - TESTS WCODES article. If no service code has been
set, see CIRCUT TEST Hin G - TESTS WCCODES article for additional
sensor specifications and circuit testing procedures. Ensure follow ng
condi tions do not exist:

Mbi sture inside sensor/harness connector.
*  HO2S coated with contam nants.
* Sensor circuit open or shorted to ground.

IDLE SWITCH

B2200, B2600i, MPV 2.6L, MX-6 2.0L & 626 2.0L

1) Disconnect idle switch electrical connector. See Fig. 28.
Check continuity between switch and ground. Continuity should be
present with throttle valve fully closed. Continuity should not exist
with throttle val ve open.

2) If continuity is not as specified, check wiring harness
for open or short circuits. On B2200, B2600i, MX-6 2.0L and 626 2.0L,
replace idle switch and throttle body as an assenbly if wring harness
is okay. On MPV 2.6L, replace idle switch if wiring harness is okay.
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Mata, MPV 3.0L, MX-3, MX-6 2.5L, Protege, RX7, 323,

626 2.5L & 929

Idle switch is part of throttle position sensor. See
D - ADJUSTMENTS articl e.

Idie Switch
Connector

Bt Y

Fig. 28: Testing Idle Switch (B2200, B2600i & MPV 2.6L Shown; M-
6 2.0L & 626 2.0L Sinilar)
Courtesy of Mazda Mdtors Corp.

INERTIA FUEL SHUTOFF (IFS) SWITCH

Navaj o

1) Inertia fuel shutoff switch is |ocated under dash, right
of transm ssion tunnel. To reset switch, ensure no fuel |eaks are
present. Push reset button.

2) Disconnect inertia fuel shutoff switch electrical
connector. Connect ohmmeter set on 200-ohm scal e across switch
connector termnals. If resistance is greater than .3 ohm replace
swi tch.

INHIBITOR SWITCH (A/T)

Di sconnect inhibitor switch electrical connector. Connect
ohnmmeter to indicated switch termnals. See Figs. 29-35. Continuity
shoul d be present with gearshift in Park and Neutral positions.
Continuity should not exist in any other gear positions. Replace
switch as necessary.

BIE] ié :j
v .

Fig. 29: Testing Inhibitor Switch (B2200 & B2600i Hyd. Control I ed)
Courtesy of Mazda Mdtors Corp.
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Fig. 30: Inhibi tor
Control | ed)
Courtesy of Mazda Mdtors Corp.

Fig. 31: Testing Inhibitor Switch (B2600i El ect. Controlled, MV
3.0L, MX-6 & 626)
Courtesy of Mazda Mdtors Corp.

Fig. 32: Testing Inhibitor Switch (M ata)
Courtesy of Mazda Mdtors Corp.

Fig. 33: Testing Inhibitor Switch (MPV 2.6L)
Courtesy of Mazda Mdtors Corp.

Fig. 34: Testing Inhibitor Switch (MX-3, Protege & 323)
Courtesy of Mazda Mdtors Corp.
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[

f

Test Between —

Terminal A

IIAII & IIBII B
_ 92F24989 o .
Fig. 35: Testing Inhibitor Switch (MX-6, RX7, 626 & 929)
Courtesy of Mazda Mdtors Corp.

INTAKE AIR THERMOSENSOR (DYNAMIC CHAMBER)

B2200, B2600i & MPV

Di sconnect intake air thernosensor connector. Connect
ohmreter to switch termnals. See Fig. 36 or 37. Measure resistance of
sensor at various tenperatures. See | NTAKE Al R THERMOSENSOR RESI STANCE
tabl e. Replace sensor as necessary.

RX7

Renove sensor from under upper intake manifold. Using a heat
[ ight, ohmeter and thernoneter, neasure resistance of sensor at
various tenperatures. See Fig. 38. See | NTAKE Al R THERMOSENSOR
RESI STANCE t abl e. Repl ace sensor as necessary.

929

Renove intake air thernbsensor. Using a heat |ight, ohnmmeter
and t hernoneter, neasure resistance of sensor at various tenperatures.
See Fig. 38. See |INTAKE Al R THERMOSENSOR RESI STANCE t abl e. Repl ace
sensor as necessary.

| NTAKE Al R THERMOSENSOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Chirs
B2200, B2600i, MPV & 929
T7gF (258C) ... (1) 29, 700- 36, 300
185gF (858C) ... ... 3300- 3700
RX7
68gF (208C) ... .. 2200- 2700
1760F (808C) ... . 290- 350

(1) - Resistance is 29, 000-36,000 ohns on MPV.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Ohmmeter Intake Air
4T

Fig. 36: Testing Intake Air Thernpbsensor (B2200, B2600i & MPV 2.6L)
Courtesy of Mazda Mdtors Corp.

Intake Aif / /
Temperature /
Sensor

Fig. 37: Testing Intake Air Thernosensor (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.

Heat Light

Intake Air
Thermaosensor

Fig. 38: Testing Intake Air Thernpbsensor (RX7 & 929)
Courtesy of Mazda Mdtors Corp.

KNOCK SENSOR
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See J - PIN VOLTAGE CHARTS article.

MASS AIRFLOW (MAF) SENSOR (NAVAJO)

Faults in MAF sensor or circuit should set a service code.
See QUICK TEST in G- TESTS WCODES article. If no service code has
been set, see CIRCU T TEST DCin G - TESTS WCODES article for sensor
and circuit testing and specifications.

MILEAGE SWITCH (RX7)
See J - PIN VOLTAGE CHARTS article.
NEUTRAL SWITCH

Except Navajo (MT)

Di sconnect neutral switch electrical connector. Using
ohmmreter, check continuity between switch termnals. Ensure continuity
exists with transmssion in Neutral. Continuity should not exist with
transm ssion in any other gear. Replace switch as necessary.

Navaj o

Wth ignition switch in OFF position, set DVOMto 200- ohm
scal e. Locate neutral switch on transm ssion. D sconnect neutra
switch electrical connector. Using ohnmeter, neasure resistance across
neutral termnals. If resistance is greater than 5 ohns, replace
swi tch.

OXYGEN (02) SENSOR

B2200, B2600i, Mata, MPV 2.6L, MX-3, Protege, RX7 & 323

1) Warm engine to operating tenperature. Operate engine at
idle. Disconnect O2 sensor electrical connector. Connect voltneter
bet ween connector and ground. On B2200, B2600i, MPV 2.6L and MX-3
DOHC, increase engine speed to 4500 RPM until voltneter indicates
about .7 volt. On Mata, MX-3 SOHC, Protege, RX7 and 323, increase
engi ne speed to 3000 RPM until voltneter indicates about .55 volt.

2) Qoserve voltneter while rapidly accelerating and
decel erati ng engi ne speed. Voltage should be 0.5-1.0 volt during
acceleration and 0.0-0.4 volt during decel eration. Replace Q2 sensor
as necessary.

MPV 3.0L, MX-6, 626 & 929

1) Warm engine to operating tenperature. Operate engine at
idle. Disconnect O2 sensor electrical connector. Connect voltneter
bet ween 2 sensor connector termnals "C' and "D' on MX-6 2.5L and 626
2.5L, or termnals "A" and "B" on all others. See Fig. 39.

2) Qoserve voltneter while rapidly accelerating and
decel erati ng engi ne speed. Voltage should be 0.5-1.0 volt during
acceleration and 0.0-0.4 volt during decel eration. Replace 2 sensor
as necessary.
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Oxygen Sensor

93080484
Fig. 39: Testing Oxygen Sensor (MPV 3.0L, MX-6, 626 & 929)
Courtesy of Mazda Mdtors Corp.

POWER STEERING PRESSURE SWITCH (PSPS)

Di sconnect power steering pressure switch electrical
connector. Connect ohnmeter to PSPS termnals. Start engine, and
operate it at idle. Turn steering wheel fromside to side, and observe
ohmmeter. Chmmeter should indicate continuity when front wheels are
turned. Continuity should not exist when wheels are not turned.

Repl ace switch as necessary.

THROTTLE POSITION SENSOR

See D - ADJUSTMENTS article for checking and adj ust nment
pr ocedur es.

VARIABLE RELUCTANCE (VR) SENSOR

Navaj o
See appropriate article bel ow

F - BASI C TESTI NG
G - TESTS W CODES

VEHICLE SPEED SENSOR (VSS)

Except Navajo & 929
See J - PIN VOLTAGE CHARTS article.

Navaj o

Di sconnect VSS el ectrical connector on transm ssion. Using
DVvOV] neasure resistance across VSS term nals. Resistance shoul d be
190- 250 ohms. Repl ace sensor as necessary.

929

1) Connect positive |lead of voltneter to G een/ Red wire of
conbi nation nmeter. Connect negative |ead of voltneter to ground. Raise
and support rear wheels. Start engine. Engage Drive and rotate rear
wheel s. Voltneter should show 3-4 volts. If not, stop engine.

2) Disconnect connector from conbination neter. Measure
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resi stance across Blue/VWiite and Blue/ Yellow wires (termnals 1K and
1L). Resistance should be 290 ohns. If resistance is not 290 ohns,
check wiring to transmssion. If wiring i s okay, check resistance of
VSS at transm ssion.

3) If resistance of VSS is not 290 ohms, replace VSS. If
resi stance of VSS is 290 ohnms, replace VSS buffer in instrunent
cluster.

1-2 SWITCH

RX7 (MT)

1) Di sconnect 1-2 switch connector at transm ssion. Check
continuity across Wite and Yellow wires. In first gear, no continuity
should exist. In all other gears, continuity should be present. If
switch does not test as described, replace 1-2 switch.

2) Check continuity across Red and Blue wires. In second
gear, continuity should be present. In all other gears, no continuity
should exist. If switch does not test as described, replace 1-2
swi tch.

RELAYS & SOLENOIDS
RELAYS

Crcuit Opening Relay
See FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Cold Start Injector Relay (929)

Renove cold start injector relay. Apply battery voltage to
termnal "C', and ground terminal "D'. Continuity should be present
with battery voltage applied. Continuity should not exist w thout
vol tage applied. Replace relay as necessary.

Fuel Punp Rel ay (Navaj o)

Renove relay from vehicle. Connect battery voltage to
termnal "C'. See Fig. 40. Gound termnal "D'. Check continuity
between termnals "A" and "B". Continuity should exists with power
applied. Continuity should not exist with power renoved.

NOTE: For additional testing, see CTRCUT TEST J in
G - TESTS WCODES article in the ENG NE PERFORMANCE secti on.

hrmeater

B lem ¥

% —ﬂc

Fig. 40: Testing EEC Power & Fuel Punp Rel ays (Navaj o)
Courtesy of Mazda Mdtors Corp.
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Mai n Rel ay (Except Navaj o)

1) Ensure main relay clicks when ignition is turned on and
of f.

2) If no sound is heard, unplug relay. Apply 12 volts to
termnal "A"', and ground termnal "B'. See Fig. 41, 42 or 43.

3) Using ohmeter, check continuity between terminals "C' and
"D'. Continuity should be present with 12 volts applied. Continuity
shoul d not exist with no voltage applied. Replace main relay as
necessary.

EEC Power Rel ay (Navaj o)

Renove relay fromvehicle. Connect battery voltage to
termnal "C'. See Fig. 40. Gound termnal "D'. Measure resistance
between termnals "A" and "B". Resistance should be | ess than one ohm
wi th power applied. Continuity should not exist with power renoved.

NOTE: For additional testing, see CTRCUT TEST B in
G - TESTS WCODES article in the ENG NE PERFORMANCE secti on.

Fig. 41: Testing Main Relay (B2200 & B2600i)
Courtesy of Mazda Mdtors Corp.
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IICII IIAII

=) 7

] 95G31688
Fig. 42: Testing Main Relay (Mata, MV, MX-3 DOHC, MX-6,

Protege, RX7, 323, 626 & 929)
Courtesy of Mazda Mdtors Corp.

IIDII

IIAII
_ 92124991 _ .
Fig. 43: ldentifying Main Relay Term nals (MX-3 SOHC)
Courtesy of Mazda Mdtors Corp.

SOLENOIDS
NOTE: Al'l solenoids (used on all vehicles except Navaj 0) operate

the same way. See Fig. 44 to |l ocate specific sol enoids used
on RX7.
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Upper Intake
&ii&/ Manifold

Pressure Regulater Control

=5 = Charge Heli@o) ¥ é
L e )
) s ;v”»;%?;@?

Charge Control (Turbo)-ag}tf'}:. =2,
P ]
Turbo Control
EGR
Switching (Air Injection)
Relief No. 1
93E80576 (Air Injection)

L}
Double Throttle Control

Fig. 44: Locating Vacuum Sol enoi ds (RX7)
Courtesy of Mazda Mdtors Corp.

Backpressure ECGR Vacuum Regul ator Val ve (Navaj o)
See EXHAUST GAS RECI RCULATI ON (EGR) (NAVAJO - CALI FORNI A)
under EM SSI ON SYSTEMS & SUB- SYSTEMS.

Cani ster Purge (CANP) Sol enoid (Navaj o)
See FUEL EVAPCRATI ON (NAVAJO under EM SSI ON SYSTEMS & SUB-
SYSTENMS.

Cold Start Injector Resistance (929)

Di sconnect cold start injector electrical connector. Using
ohmmet er, neasure resistance between injector term nals. Resistance
shoul d be 2.7-3.4 ohnms at 68gF (206C). Repl ace injector as necessary.

Doubl e Throttle Control Sol enoid (RX7)

Di sconnect vacuum hose from double throttle control sol enoid.
Bl ow air through solenoid port "A'. See Fig. 45. Ensure air flows
t hrough port "B". Disconnect solenoid valve el ectrical connector.
Connect 12 volts and ground to solenoid termnals. Blow air through
solenoid port "A". Air should flow through valve air filter. Replace
sol enoid as necessary.
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EGR Sol enoi d (MX-3 DOHC, MX-6, RX7, 626 & 929)
See EXHAUST GAS RECI RCULATI ON (EGR) (MX-3 DOHC, MX-6, RX7,
626 & 929) under EM SSI ON SYSTEMB & SUB- SYSTEMS.

Fuel Injectors

Usi ng stethoscope, listen for normal clicking sound at each
injector during idle and acceleration. If clicking sound is not heard,
check injector wiring circuit, or main relay and circuit.

Fuel | njector Resistance

Di sconnect fuel injector electrical connector. Using
ohmmet er, neasure resistance between injector term nals. Resistance
shoul d be 12-16 ohns. Replace injector as necessary.

Pressure Regul ator Control Sol enoid (Except Navaj o)

Di sconnect vacuum hose from pressure regul ator control
sol enoid. Blow air through solenoid port "A'. See Fig. 45. Ensure air
flows through port "B". Disconnect solenoid valve electrical
connector. Connect 12 volts and ground to solenoid termnals. Blow air
t hrough sol enoid port "A'. Air should flow through valve air filter.
Repl ace sol enoid as necessary.

Ground

Fig. 45: Testing Pressure Regul ator Control Sol enoid
Courtesy of Mazda Mdtors Corp.

Purge Control Sol enoid
See FUEL EVAPCRATI ON ( EXCEPT NAVAJO) under EM SSI ON SYSTEMS &
SUB- SYSTEMS.

Air Injection Solenoid (RX7)
See AIR I NJECTI ON (RX7) under EM SSI ON SYSTEMS & SUB- SYSTEMS.

Tur bochar ger Sol enoi d (RX7)
See TURBOCHARCER (RX7) under Al R | NDUCTI ON SYSTEMS.

VI CS Sol enoi d (Protege DOHC & 929)
See VARI ABLE | NERTI A CHARA NG SYSTEM ( PROTEGE DOHC & 929)
under Al R | NDUCTI ON SYSTEMS.

VRIS Sol enoid (MPV 3.0L, MX-3 DOHC, MX-6 2.5L & 626 2.5L)
See VARI ABLE RESONANCE | NDUCTI ON SYSTEM (MPV 3. 0L, MX-3 DOHC,
MX-6 2.5L & 626 2.5L) under AIR I NDUCTI ON SYSTENMS.
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FUEL SYSTEM
FUEL DELIVERY

NOTE: For fuel system pressure testing, see F - BASIC TESTI NG
article.

Crcuit Opening Rel ay
See FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Fuel Pump Circuit
See FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Fuel Punp Rel ay (Navaj o)

See FUEL PUWMP RELAY (NAVAJO under RELAYS under RELAYS &
SCLENQ DS. Al so see FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM
in F - BASIC TESTING article.

Inertia Fuel Shutoff (IFS) Switch (Navaj o)

See | NERTI A FUEL SHUTOFF (I FS) SW TCH under ENGQ NE SENSORS &
SWTCHES. Al so see FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Fuel Pressure Regul ator (Except Navaj o)
See FUEL PRESSURE (FUEL | NJECTI ON) under FUEL SYSTEM i n
F - BASIC TESTING article.

Fuel Pressure Regul ator (Navaj o)

1) Ensure ignition is off. Connect fuel pressure gauge to
Schrader valve on fuel rail. Ensure manifold vacuum supply tube is
connected to fuel pressure regulator. Start engine, and run it for 10
seconds. Stop engine, and wait 10 seconds. Start engine, and operate
it for 10 seconds. Stop engine, and renove pressure regul ator vacuum
hose. See Fig. 46. Check vacuum port for fuel.

Engine Vacuum

-«<— Reference Tube
Valve
Assembly Ball Seat
Spring ’ ,q Spring
Se

{+  {l=—Upper Housing
i

Fuel Filter Screen H .
J | Diaphragm
Mounting Plate
Lower
Housing
"Q" Ring Groove 1
Fuel Outlet
Fuel Inlet f Tube (Return)

91F11034 Tube (Supply)
Fig. 46: ldentifying Fuel Pressure Regul ator Conponents (Navaj o)
Courtesy of Ford Motor Co.
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2) If fuel is present, replace fuel pressure regulator and
repeat test. If fuel is not present, plug pressure regul ator vacuum
hose. Observe fuel pressure while driving vehicle and accel erating
heavily. If fuel pressure remains at 27-48 psi, go to next step. If
fuel pressure does not remain at 27-48 psi, check fuel filter. If
filter is okay, replace fuel punp. If filter is dirty, replace filter
and recheck system

3) Renove plug fromvacuum hose, and connect hose to pressure
regul ator. Install vacuum gauge to intake manifold. Start engine, and
observe fuel pressure gauge and vacuum gauge readi ngs. |ncrease engine
speed. Fuel pressure gauge reading should i ncrease as vacuum gauge
readi ng decreases and vacuum gauge readi ng shoul d increase as fue
pressure gauge decreases.

4) |f gauges responds as specified, no fault is present in
fuel system Check for other causes of driveability synptons. If
gauges do not respond as specified, turn ignition off. Renpbve vacuum
hose from fuel pressure regulator, and plug hose. Install a vacuum
punp to pressure regulator. Start engine, and observe fuel pressure.
Apply vacuum

5) If fuel pressure changes as vacuumis applied, check and
repair vacuum system |f fuel pressure does not change as vacuumis
applied, replace fuel pressure regul ator.

Fuel Pressure Regul ator Pressure Leakage (Navaj o)

1) Ensure ignition is off. Relieve fuel pressure. See FUEL
SYSTEMin F - BASIC TESTING article. Renove fuel pressure regulator.
Check "O' ring, gasket and nounting surfaces for cracks, cuts and
ot her danage.

2) Connect vacuum punp to fuel return tube, and apply 20 in.
Hg vacuum See Fig. 46. If maxi mum vacuum | oss exceeds 10 in. Hg in 10
seconds, replace fuel pressure regulator. If maxi mum vacuum | oss does
not exceed 10 in. Hg in 10 seconds, fuel pressure regulator is
functioni ng properly.

Pul sati on Danper (Navajo & RX7)

Start engine, and allow it to idle. Pulsation danper is
| ocated at end of fuel rail. Place finger over pul sation danper and
ensure danper pul sates. Repl ace pul sati on danper as necessary.

Pressure Regul ator Control (Except Mata, Navajo & 929)

1) Engi ne nust be at or near operating tenperature. Turn
engi ne of f. Disconnect vacuum hose at fuel pressure regul ator and
connect a vacuum gauge to hose.

2) Wthout touching throttle, start engine. Qobserve vacuum
gauge. Vacuum should not exist. If vacuumis present, check pressure
regul ator control solenoid and related circuits. If no vacuum exi sts,
count seconds until vacuum gauge shows intake manifold vacuum See
PRESSURE REGULATOR SPECI FI CATI ONS t abl e.

3) If vacuum gauge shows intake manifold vacuum after
speci fied amount of tine, systemis okay. See Fig. 47. If intake
mani fol d vacuumis not present, check vacuum source, pressure
regul ator control solenoid and related circuits.
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Pressure Regul ator Control Sol enoid (Except Navaj o)
See PRESSURE REGULATOR CONTROL SOLENO D ( EXCEPT NAVAJO under
SCLENQ DS under RELAYS & SOLENO DS.

Neutral Switch (M/T)

c_/'
Throttle — NERY + Cluteh Switch (M/T
Position (TP) Sensor | Inhibitor (/D)
Switch A/T )
Coolant ——
Thermosensor ECU
Pressure Regulator
Solenoid Valve
Thermosensor _J- 4
Pressure Regulator Mai
ain
' Relay [{-’
Ignition
Intake Switch
Manifold 4
Vacuum ¢ @
Fuel Tank . Battery” +

_ 93A80580
Fig. 47: Typical Pressure Regulator Control System (Except M ata,

Navaj o & 929)
Courtesy of Mazda Mdtors Corp.

PRESSURE REGULATOR SPECI FI CATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application OQperating Tine (sec.)
B2200 & 26000 ... .. 120
MPV

2. Bl 240

1 120
MX- 3 120
MX-6 & 626

2. O 10

2. B 120
Prot ege & 323

1.6L & 1.8L DOHC . ... i 60

1.8L SOHC ... . 120
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RXT 60
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

FUEL CONTROL

Fuel Injectors
See FUEL | NJECTORS under SOLENO DS under RELAYS & SOLENQ DS.

I nj ector Fuel Leakage (Except Navaj o)

1) Relieve fuel system pressure. See F - BASIC TESTI NG
article. Renove air valve or dynam c chanber as necessary. Renove
delivery pipe with hoses still connected. Renove fuel injectors. Using
wire, secure injectors tightly onto delivery pipe.

CAUTI ON:  Ensure injectors are securely tied to delivery pipe. If
injectors are not properly secured to delivery pipe, fuel
may spray from | oose connections.

2) On Mata, MX-3, MX-6, Protege, RX7, 323, 626 and 929,
connect a junper wire between termnals F/P and G\D of diagnostic
connector |ocated near battery. See Fig. 48.

3) On B2200, B2600i and MPV, install a junper wire between
termnals of Yellow fuel punp check connector. Fuel punp check
connector is located on firewall, under w ndshield w per notor.

4) Turn ignition on for 10 seconds. Turn ignition off, and
clean injector nozzles. On 4-cylinder nodels, tilt injectors about 60
degrees. On all nodels, turn ignition on. Ensure no fuel |eakage
exists at injectors. After one mnute, a single drop of fuel is
acceptable. If fuel |eakage is present, replace faulty injector.

I nj ector Fuel Leakage (Navaj o)

Use fuel injector tester/cleaner to test injector fuel
| eakage. Testing procedures are provided in instructions included with
tester/cl eaner from manufacturer.

Diagnostic Connector

. 92A24992

Fig. 48: Diagnostic Connector Terminal ID (Mata, MX-3, MX-6,
Protege, RX7, 323, 626 & 929)
Courtesy of Mazda Mdtors Corp.
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IDLE CONTROL SYSTEM

IDLE SPEED CONTROL (ISC) SYSTEM (B2200, B2600i, MPV, MX-3,
MX- 6, 626 & 929)

Air Val ve (B2200, B2600i, MPV 2.6L, MX-6 2.0L & 626 2.0L)

1) Renove air valve fromthrottle body. Blow air through
valve fromport "A" and ensure air conmes out of port "B" when valve is
cold. See Fig. 49.

2) Place air valve in water at tenperature greater than 176gF
(80gC) for one mnute. Blow air through valve fromport "A". No air
shoul d conme out of port "B". Replace valve as necessary.

Air Valve (MPV 3.0L & 929)

1) Di sconnect air hoses fromair valve. Blow air through
valve fromport "A" and ensure air flows through valve when engine is
cold. See Fig. 50.

2) Warmengine to normal operating tenperature. Blow air
t hrough valve fromport "A". Air should not flow through val ve.

Repl ace val ve as necessary.

Air Valve System (MX-3, MX-6 & 626)

Connect junper w re between diagnostic connector termnals
TEN and GN\D. Connect tachoneter to diagnostic connector termnal |G
See Fig. 51. Start engine. ldle speed should decrease as engi ne
reaches normal operating tenperature. Replace valve as necessary.

| SC Val ve

D sconnect | SC val ve el ectrical connector. Connect ohmeter
to 1SC valve 2-wire connector. Measure resistance. See | SC RESI STANCE
SPECI FI CATIONS table. If resistance is not within specification,
replace | SC val ve.

| SC RESI STANCE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Testing Tenperature

Application oF (20 Ohns
B2200, B2600i, MX-6 2.0L,

MPV 2.6L & 626 2.0L ........ 73 (23) ... 7.7-9.3
MPV 3.0L, MX-3, MX-6 2.5L,

626 2.5L & 929 ............. 68 (20) ........ 10.7-12.3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Air Valve

Idle Speed
Control Valve

Fig. 49: Testing Air Valve (B2200, B2600i, MPV 2.6L, MX-6 & 626)
Courtesy of Mazda Mdtors Corp.

Fig. 50: Testi ng Alr Valve (MPV 3.0L & 929)
Courtesy of Mazda Mdtors Corp.

TEMN

GRD é
Diagnostic

Cannecior I ‘ [

1

92824993
Fig. 51: Diagnostic Connector Terminal ID (MX-3, MX-6 & 626)

Courtesy of Mazda Mdtors Corp.

IDLE SPEED CONTROL (ISC) SYSTEM (MIATA, PROTEGE & 323)

Air Val ve

Renove air valve. Cool air valve to tenperature |ess than
32gF (0gC). Using a drier, heat air valve and verify plunger noves in
direction of arrow. See Fig. 52.

| SC Val ve

Di sconnect |SC val ve el ectrical connector. Connect ohmmeter
to Idle Speed Control (1SC) valve 2-wire connector. Measure
resi stance. Resistance should be 11-13 ohns at 68gF (202C). If
resistance is not within specification, replace |SC val ve.
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Heat Valve

Punger  ffmm Here

Fig. 52: Cross-Sectional View O Air Valve (Mata, Protege & 323)
Courtesy of Mazda Mdtors Corp.

IDLE SPEED CONTROL (ISC) SYSTEM (NAVAJO)

I dle Speed Control (1SC) Sol enoid

1) Solenoid is a by-pass air-type sol enoid. D sconnect
cool ant hoses. Make sure cool ant flows through 1SC and air valve is
open at room tenperature.

2) Ensure ignition is off. Disconnect |SC solenoid electrical
connector. Set DVOMto 200-ohm scal e. Measure resistance between | SC
solenoid termnals. A diode is |located in sol enoid; connect DVOM
positive test lead to VPR term nal (Red wire) and negative lead to
| SC term nal (White/Light Blue wire). Resistance should be 6-13 ohns.
Repl ace sol enoid as necessary.

IDLE SPEED CONTROL (ISC) SYSTEM (RX7)

| SC Val ve

1) Make sure fast idle camhas released throttle | ever. See
Fig. 53. Disconnect |SC valve electrical connector. Connect ohmmeter
to | SC valve 2-wire connector. See Fig. 54. Measure resistance.
Resi stance shoul d be 10.7-12.3 ohns at 68gF (20eC). If resistance is
not wthin specification, replace |SC val ve.

2) Wth engine idling at operating tenperature, disconnect
| SC val ve el ectrical connector. Engine speed should increase to 1000-
1500 RPM |f engi ne speed does not increase, replace |ISC val ve.

Accel erated Warm Up System (AWS) Val ve

Make sure fast idle camhas released throttle | ever. See
Fig. 53. Disconnect AWS valve electrical connector. Connect ohmmeter
to AW5 valve 2-wire connector. See Fig. 55. Measure resistance.
Resi stance should be 9.3-11.3 ohns at 68gF (20gC). If resistance is
not wthin specification, replace AW val ve.

Fast
idle
Cam

wax Rod
oM O

Throttle
Lever

93180588

Fig. 53: Checking Fast Idle Cam & Throttle Lever
Courtesy of Mazda Mdtors Corp.
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| I1SC Solenoid
Valve

Chmmeter

N
)

9380589

Checking |1 SC Sol enoi d Val ve

Courtesy of Mazda Mdtors Corp.

Fig. 55:

Ohmmeter

AWS Solenoid
Valve

93C80590
Checki ng AW5 Sol enoi d Val ve

Courtesy of Mazda Mdtors Corp.

IGNITION SYSTEM

* PLEASE READ THIS FIRST *

NOTE:

For basic ignition checks, see F - BASI C TESTI NG
article.

PINPOINT TESTS (NAVAJO)

NOTE:

NOTE:

Before testing Electronic Distributorless Ignition System
(EDI'S), ensure all tests in F - BASIC TESTI NG and

G - TESTS WCCODES articles have been perforned. In
followng tests, Electronic D stributorless Ignition System
(EDI'S) or Ignition Control Mdule (ICM may be used to
describe ignition system

Use EDI' S Di agnostic Cable (49-UNO1-057) to di agnose system
Cabl e is equipped with additional circuits and conponents to
enhance and nodify signals for testing purposes. If using an
aftermarket test cable or DVOV becone famliar with system
wiring diagram and system operation. See Figs. 56 and 57.
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Capacitor and resistor values
shown in this diagram are part
of the EDIS Breakout box tester.

[ oefetion KB

* QUTPUT IS HIGH
FINPLT 15 LOW

" OUTPUT IS LOW
IE INPUT 15 HIGH
— i NORMA 1O @ 4 " DUTPUT IS SCUARE
vA IPUSH BUTTON NORMALLY DETECTOR WAVE F INPUT
l +i — SENSOR CLOSED) on PULSES ARE PRESENT
b e TACH PUSH BUTTON NORMALLY
(VRS +9) (VRS -5) EDIS e 1 ilysridon
f l)-‘VVﬁ 'P'VV'.{‘ER VRS « € /7 N
1K 1K ;‘1 ! ( \ \ P4 IDM 4
0 o ] \PIP E) SAW
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— o [C3E) ca flok o}
e G
@(CZE: c2 %] /a
L2 T
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\_/ -
T iumon
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SWITCH
g‘::.r VEAT (VBAT C)
BAT +— \3/ T 253 RADIO
o SUPPRESSION
9 GND
1417573

Fig. 56: Ignition System Wring D agram ( Navaj o)
Courtesy of Mazda Mdtors Corp.

Harmmess Module

| 5: |
| j = F 40L Cail

| ]
40L Goil Tee 72"
V7t Sensor Tea
(At Crankghaft;

J_D:,¥_ Breakout
Box

BATT (+)

Fig. 57: EDI S/ICM D agnostic Cabl e D agram ( Navaj o)
Courtesy of Mazda Mdtors Corp.

CAUTI ON: Unl ess directed otherwi se, DO NOT connect PCMto Breakout
Box (BOB) when perform ng | CM di agnosti cs.

Pi npoint Test B (I DM Fail ure Code 212)

1) Wth ignition off, connect |CM diagnostic cable to
Breakout Box (BOB) and | CM nodul e. DO NOT connect VR sensor tee or
coil tee. Use ICM"6" overlay. Connect negative and positive |eads of
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| CM di agnostic cable to battery. Set |ICM diagnostic cable box sw tch
to 4/6 CYLINDER position. Set DVOM on 20-volt AC scale. Start engine.
Measure vol tage between | DM DETECTOR (30) and BAT- (7) of diagnostic
cable Ignition D agnostic Munitor (IDM at BOB. If pulses are present,
| DM det ector output will be 5-7 volts AC. If AC voltage is 5-7 volts,
go to next step. If AC voltage is not 5-7 volts, go to step 3).

2) Wth ignition off, 1CM nodul e and PCM di sconnect ed,
di sconnect I CM nodule fromI|CM nodul e tee, |eaving | CM diagnostic
cabl e connected to vehicle harness connector. Set DVOM on 200-ohm
scal e. Connect PCM Breakout Box (BOB) to PCM harness connector.
Measure resistance between IDME (41) at BOB and termnal No. 4 at PCM
BOB. If resistance is less than 5 ohns, IDMsignal at PCMis okay. PCM
does not respond to I DM signal. Replace PCM Renobve test equi pnent,
and reconnect all conponents. C ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article in the ENG NE
PERFORMANCE section. If resistance is 5 ohns or nore, IDMis open.
Check connections and/or repair open circuit or replace harness.
Renove test equi pment, and reconnect all conponents. C ear continuous
menory codes, and rerun QUI CK TEST. See QU CK TEST in appropriate
G - TESTS WCCDES article in the ENG NE PERFORVANCE secti on.

3) Wth ignition off and IDMcircuit disconnected, set DVOM
on 20-volt AC scale. Push ICMIDM button at | CM diagnostic cable
connector to BOB. Start engi ne, and neasure vol tage between di agnostic
cabl e | DM DETECTOR (30) and BAT- (7) at BOB. If AC voltage is 5-7
volts, go to next step. If AC voltage is not 5-7 volts, |DM out put
from | CM nodul e does not exist. Replace | CM nodul e. Renobve test
equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article.

4) Wth ignition off and PCM di sconnected, set DVOM on 20-
volt AC scale. Crank engine, and neasure vol tage between di agnostic
cabl e | DM DETECTOR (30) and BAT- (7) at BOB. If voltage is less than 5
volts, go to next step. If voltage is 5 volts or nore, PCMis | oading
| DM signal . Replace PCM Renove test equi pnent, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.

5) Wth ignition off and | CM nodul e and PCM di sconnect ed,

di sconnect | CM nodul e from di agnostic cable nodule tee, leaving |ICM
di agnostic cabl e connected to vehicle harness connector. Set DVOM on
20-k/ ohm scal e. Measure resistance between IDM E (41) and BAT- (7) at
BOB. If resistance is 10-k/ohns or nore, go to next step. If
resistance is |less than 10-k/ohnms, IDMis shorted | ow Check
connections and/or repair short circuit or replace harness. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article in the ENG NE PERFORMANCE secti on.

6) Wth ignition off and | CM nodul e and PCM di sconnect ed, set
DVOM on 20-volt DC scale. Wth Key On Engine Of (KOEOQ, neasure
vol tage between IDME (41) and BAT- (7) at BOB. If DC voltage is .5
volt or nore, IDMis shorted high. Check connections and/or repair
short circuit or replace harness. Renove test equi pnent, and reconnect
all components. C ear continuous nmenory codes, and rerun QU CK TEST.
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See QUICK TEST in G - TESTS WCODES article.

7) If voltage is less than .5 volt, IDMis shorted to another
wire between | CM nodul e and PCM Check connections and/or repair short
circuit or replace harness. Renove test equi pnment and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article in the ENG NE PERFORMANCE
secti on.

CAUTI ON: Unl ess directed ot herwi se, DO NOT connect PCMto Breakout
Box (BOB) when perform ng | CM di agnosti cs.

Pi npoint Test C (Lack O Power O Poor Fuel Econony Code 213)

1) Wth ignition off, install |ICMdiagnostic cable to BOB and
| CM nodul e. DO NOT connect VR sensor tee or coil tee. Use ICM6
overlay. Connect negative and positive |eads of |CM diagnostic cable
to battery. Set |ICM diagnostic cable box switch to 4/6 CYLI NDER
position. Connect timng light (nust be |CM conpatible). Start engine,
and warmit to normal operating tenperature. Push and hold down |ICM
di agnostic cable SAWdetector button. If timng is 8-12 degrees BTDC,
go to next step. If timng is not 8-12 degrees BTDC, go to step 8).

2) Rel ease | CM di agnostic cable SAWdetector button. Go to
next step if timng is not 15 degrees BTDC. If timing is nore than 15
degrees BTDC, ICMis okay. Check for other causes of driveability
synpt ons.

3) Wth ignition off, set DVOM on 20-volt AC scale. Start
engi ne and neasure vol tage between SAW DETECTOR (21) of |CM di agnostic
cabl e and BAT- (7) at BOB. If AC voltage is 5 volts or nore, go to
next step. If AC voltage is less than 5 volts, SAWinput to | CM nodul e
i s okay and no spark advance is present. Replace |ICM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article.

4) Wth ignition off and SAWcircuit disconnected, set DVOM
on 20-volt AC scale. Push and hold down SAW detector button at |ICM
di agnostic cable connector to BOB. Start engi ne, and neasure voltage
bet ween SAW DETECTOR (21) of I CM diagnostic cable and BAT- (7) at BOB.
If AC voltage is less than 5 volts, go to next step. If AC voltage is
5 volts or nore, SAWis shorted in |ICM nodul e. Replace | CM nodul e.
Renove test equi prent, and reconnect all conponents. C ear continuous
menory codes, and rerun QU CK TEST. See QU CK TEST in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

5) Wth ignition off and | CM nodul e and PCM di sconnect ed,
di sconnect I CM nodule fromI|CM nodul e tee, |eaving | CM diagnostic
cabl e connected to vehicle harness connector. Set DVOM on 20-k/ohm
scal e. Disconnect |ICMdiagnostic cable positive |lead to battery.
Measure resistance between SAWE (45) and BAT- (7) at BOB. |If
resistance is 10 k/ohnms or nore, go to next step. If resistance is
| ess than 10 k/ohns, SAWis shorted | ow. Check connections and/or
repair open circuit or replace harness. Renpbve test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS W CCODES article.

6) Wth ignition off and | CM nodul e and PCM di sconnect ed, set
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DVOM on 20-volt DC scale. Wth Key On Engine Of (KOEOQ, neasure

vol t age between SAWE (45) and BAT- (7) at BOB. If DC voltage is |ess
than .5 volt, go to next step. If DC voltage is .5 volt or nore, SAW

is shorted high. Check connections and/or repair open circuit or

repl ace harness. Renove test equipnent, and reconnect all conponents.

Cl ear continuous nmenory codes, and rerun QU CK TEST. See QUICK TEST in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

7) Wth ignition off and | CM nodul e and PCM di sconnect ed, set
DVOM on 200- ohm scal e. Connect PCM Breakout Box (BOB) to PCM harness
connector. Measure resistance between SAWE (45) at BOB and term nal
No. 36 at PCM BOB. If resistance is less than 5 ohns, SAWis open.
Check connections and/or repair open circuit or replace harness.
Renove test equi pment, and reconnect all conponents. C ear continuous
menory codes, and rerun QUI CK TEST. See QU CK TEST in appropriate
G - TESTS WCODES article. If resistance is 5 ohns or nore, SAWis not
being transmtted by ECU Replace ECU. Renove test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS W CCODES article.

8) If VR sensor or trigger wheel is |oose, msaligned or
damaged, repair or replace as necessary. Renove test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article in the ENG NE
PERFORMANCE section. If VR sensor or trigger wheel is not |oose,

m sal i gned or danmaged, | CM nodul e has incorrect output. Renove test
equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article.

CAUTION:  Unl ess directed ot herwi se, DO NOT connect PCMto PCM
Breakout Box (BOB) when perform ng | CM di agnosti cs.

Pinpoint Test D (No Start O Coil Failure Code 232)

1) Using spark plug tester, check for spark at all spark plug
wires while cranking. If spark was consistent on all spark plug wres
(one spark per crankshaft revolution), ignition systemis okay. Check
for other causes of driveability synptons. |If spark was not consi stent
on all spark plug wires, check spark plug wires for insulation damage,
| ooseness, shorting and ot her damage. Renpve and check spark plugs for
wear, carbon deposits, inproper gap and damage. |f spark plugs and
wires are okay, go to next step. If spark plugs and wires are not
okay, repair or replace as necessary. Renove test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS W CCODES article.

2) Wth ignition off, install |1CMdiagnostic cable to BOB.
Connect | CM di agnostic cable negative lead to battery. Set |CM
di agnostic cable box switch to 4/6 CYLINDER position. Install coil
tee. Use ICM"6" overlay. Set DVOM on 20-volt DC scale. Wth Key On,
Engi ne Of (KOEO), neasure voltage between VBAT C (5) and BAT- (7) at
BOB. If DC voltage is 10 volts or nore, go to next step. If DC voltage
is less than 10 volts, VBAT is open. Check connections and/or repair
open circuit or replace harness. Renobve test equi pnent, and reconnect
all components. C ear continuous nmenory codes, and rerun QU CK TEST.



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 47)
1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 07:17AM

See QUICK TEST in G - TESTS WCODES article.

3) Wth Key On Engine Of (KOCEO, neasure voltage between C1C
(3) and BAT- (7) at BOB. If DC voltage is 10 volts or nore, go to next
step. If DC voltage is less than 10 volts, go to step 15).

4) Wth Key On Engine Of (KOEO), neasure voltage between C2C
(6) and BAT- (7) at BOB. If DC voltage is 10 volts or nore, go to next
step. If DC voltage is less than 10 volts, go to step 17).

5) Wth Key On Engine Of (KOCEO, neasure voltage between C3C
(6) and BAT- (7) at BOB. If DC voltage is 10 volts or nore, go to next
step. If DC voltage is less than 10 volts, go to step 19).

6) Wth ignition off, connect I1CM nodule tee to | CM nodul e
and vehicl e harness connector. Set DVOM on 20-volt DC scale. Wth
KOEQ, neasure vol tage between ClE (53) and BAT- (7) at BOB. If DC
voltage is 10 volts or nore, go to next step. If DC voltage is |ess
than 10 volts, Cl is open. Check connections and/or repair open
circuit or replace harness. Renove test equi pment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article in the ENG NE PERFORMANCE
secti on.

7) Wth KOEQ neasure voltage between C2E (55) and BAT- (7)
at BOB. If DC voltage is 10 volts or nore, go to next step. If DC
voltage is less than 10 volts, C2 is open. Check connections and/or
repair open circuit or replace harness. Renpbve test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS W CCODES article.

8) Wth KOEQ neasure voltage between C3E (54) and BAT- (7)
at BOB. If DC voltage is 10 volts or nore, go to next step. If DC
voltage is less than 10 volts, C3 is open. Check connections and/or
repair open circuit or replace harness. Renpbve test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article in the ENG NE
PERFORMANCE sect i on.

9) Wth ignition off and coil disconnected, disconnect coil
pack fromcoil tee. Leave |ICM di agnostic cable connected to vehicle
har ness connector. Set DVOM on 20-volt DC scale. Wth KOEO, neasure
vol tage between CI1C (3) and BAT- (7) at BOB. If voltage is |less than .
5 volt, go to next step. If voltage is .5 volt or nore, go to step
21).

10) Wth KOEO and coil disconnected, neasure voltage at BOB
bet ween C2C (6) and BAT- (7). If DC voltage is less than .5 volt, go
to next step. If DC voltage is .5 volt or nore, go to step 22).

11) Wth KOEO and coil disconnected, neasure voltage at BOB
bet ween C3C (10) and BAT- (7). If DC voltage is less than 10.5 volts,
go to next step. If DC voltage is 10.5 volts or nore, go to step 23).

12) Wth coil disconnected, connect |CM di agnostic cable
positive lead to battery. Connect incandescent test |ight between C1C
(3) and BAT+ (1). Crank engine. If test light blinks consistently and
brightly (one blink per engine revolution), go to next step. If test
i ght does not blink consistently and brightly, Cl1 is open in |ICM
nodul e. Repl ace | CM nodul e. Renove test equi pnment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.
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13) Wth coil disconnected, connect incandescent test |ight
between C2C (6) and BAT+ (1). Crank engine. If test light blinks
consistently and brightly (one blink per engine revolution), go to
next step. If test light does not blink consistently and brightly, C2
is open in |ICM nodul e. Replace | CM nodul e. Renpbve test equi pnent, and
reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article in the ENG NE
PERFORMANCE sect i on.

14) Wth coil disconnected, connect incandescent test |ight
bet ween C3C (10) and BAT+ (1). Crank engine. If test light blinks
consistently and brightly (one blink per engine revolution), input to
coil pack is okay and no high voltage output is present. Replace coil
pack. Renove test equi pnent, and reconnect all conponents. C ear
conti nuous nmenory codes, and rerun QU CK TEST. See QUICK TEST in
G - TESTS WCCDES article. If test Iight does not blink consistently
and brightly, C3 is open in ICM nodul e. Replace |CM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article.

15) Wth ignition off and coil disconnected, set DVOM on 20-
k/ ohm scal e. Disconnect coil fromcoil tee, |eave |ICMdiagnostic cable
connected to vehicle harness connector. Measure voltage at BOB bet ween
C1C (3) and BAT- (7). If resistance is less than 2 k/ohns, go to next
step. If resistance is 2 k/ohnms or nore, Cl is open in coil. Replace
coil pack. Renobve test equi pnent, and reconnect all conponents. C ear
conti nuous nmenory codes, and rerun QU CK TEST. See QUICK TEST in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

16) Wth ignition off and | CM nodul e and coil di sconnect ed,
di sconnect | CM nodul e from vehicle harness connector. Set DVOM on 20-
k/ ohm scal e. Measure vol tage between C1C (3) and BAT- (7) at BOB. If
resistance is |less than 10-k/ohnms, Cl is shorted | ow. Check
connections and/or repair open circuit or replace harness. Renove test
equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article. If resistance is 10-k/ohns or nbre, Cl is shorted | ow.

Repl ace | CM nodul e. Renove test equi pnment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article in the ENG NE PERFORMANCE
secti on.

17) Wth ignition off and coil disconnected, set DVOM on 20-
k/ ohm scal e. Disconnect coil fromcoil tee, |eave |ICMdiagnostic cable
connected to vehicle harness connector. Measure resistance between C2C
(6) and BAT- (7) at BOB. If resistance is |less than 2k/ohns, go to
next step. If resistance is 2 k/ohnms or nore, C2 is open in coil.

Repl ace coil pack. Renove test equi pnent, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.

18) Wth ignition off and | CM nodul e and coil di sconnect ed,
di sconnect | CM nodul e from vehi cl e harness connector. Set DVOM on 20-
k/ ohm scal e. Measure resistance between C2C (6) and BAT- (7) at BOB.
If resistance is less than 10 k/ohns, C2 is shorted | ow. Check
connections and/or repair open circuit or replace harness. Renove test



| - SYSTEM/COMPONENT TESTS - EFI
Article Text (p. 49)
1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 07:17AM

equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in SELF- DI AGNOSTI CS -
NAVAJO article. If resistance is 10 k/ohns or nore, C2 is shorted | ow.
Repl ace | CM nodul e. Renove test equi pnment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article in the ENG NE PERFORMANCE
secti on.

19) Wth ignition off and coil disconnected, set DVOM on 20-
k/ ohm scal e. Disconnect coil fromcoil tee, |eave |ICMdiagnostic cable
connected to vehicle harness connector. Measure resistance between C3C
(10) and BAT- (7) at BOB. If resistance is |ess than2 k/ohns, go to
next step. If resistance is 2 k/ohnms or nore, C3 is open in coil.
Repl ace coil pack. Renove test equi pnent, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.

20) Wth ignition off and I CM nodul e and coil disconnected,
di sconnect | CM nodul e from vehicle harness connector. Set DVOM on 20-
k/ ohm scal e. Measure resistance between C3C (10) and BAT- (7) at BOCB.
If resistance is less than 10 k/ohnms, C3 is shorted | ow Check
connections and/or repair open circuit or replace harness. Renove test
equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in G - TESTS W CODES
article. If resistance is 10 k/ohns or nbre, C3 is shorted | ow.
Repl ace | CM nodul e. Renove test equi pnment, and reconnect all
conponents. C ear continuous nmenory codes, and rerun QU CK TEST. See
QU CK TEST in G - TESTS WCODES article.

21) Wth ignition off and I CM nodul e and coil disconnected,
di sconnect I CM nodule fromI|CM nodul e tee. Leave | CM di agnostic cabl e
connected to vehicle harness connector. Set DVOM on 20-volt DC scal e.
Wth KOEO neasure voltage between C1C (3) and BAT- (7) at BOB. If DC
voltage is .5 volt or nore, Cl is shorted high. Check connections
and/or repair open circuit or replace harness. Renobve test equi pnent,
and reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article. If DC voltage
is less than .5 volt, Cl is shorted high. Replace |ICM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in
G - TESTS WCODES article.

22) Wth ignition off and I CM nodul e and coil disconnected,
di sconnect I CM nodule fromI|CM nodul e tee. Leave | CM di agnostic cable
connected to vehicle harness connector. Set DVOM on 20-volt DC scal e.
Wth KOEO neasure voltage between C2C (6) and BAT- (7) at BOB. If DC
voltage is .5 volt or nore, C2 is shorted high. Check connections
and/or repair open circuit or replace harness. Renobve test equi pnent,
and reconnect all conponents. C ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article. If DC voltage
is less than .5 volt, C is shorted high. Replace |ICM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in
G - TESTS WCCDES article in the ENG NE PERFORVMANCE secti on.

23) Wth ignition off and I CM nodul e and coil disconnected,
di sconnect I CM nodule fromI|CM nodul e tee. Leave | CM di agnostic cabl e
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connected to vehicle harness connector. Set DVOM on 20-volt DC scal e.
Wth KOEO neasure voltage between C3C (10) and BAT- (7) at BOB. If DC
voltage is .5 volt or nore, C3 is shorted high. Check connections
and/or repair open circuit or replace harness. Renobve test equi pnent,
and reconnect all conponents. O ear continuous nmenory codes, and rerun
QUI CK TEST. See QU CK TEST in G - TESTS WCODES article. If DC voltage
is less than .5 volt, C3 is shorted high. Replace |ICM nodul e. Renove
test equi pnent, and reconnect all conponents. C ear continuous nenory
codes, and rerun QU CK TEST. See QU CK TEST in

G - TESTS WCCDES article in the ENG NE PERFORVANCE secti on.

EMISSION SYSTEMS & SUB-SYSTEMS
AIR INJECTION (RX7)

System | nspecti on

1) Warm engine to normal operating tenperature. D sconnect
el ectrical connector fromsw tching val ve sol enoid. Using junper
Wi res, energize sol enoid.

2) If engine idles rough, air control valve and sw tching
val ve sol enoid are okay. See Fig. 58. If engine does not idle rough,
check vacuumrouting, sw tching valve solenoid, air punp and air
control val ve.

Air Control Valve

1) Renove air control valve. Apply about 15 in. Hg to
switching valve port. See Fig. 59. Ensure swi tching val ve opens. If
swi tching val ve does not open, replace air control valve.

2) Apply about 19 in. Hg to air relief valve port. See
Fig. 60. Ensure air relief valve opens. If air relief valve does not
open, replace air control valve.
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Fig. 58: View O Air Injection System (RX7)
Courtesy of Mazda Mdtors Corp.

(_ Air Control
93H80702 Valve

Fig. 59: Testing Switching Val ve (RX7)
Courtesy of Mazda Mdtors Corp.
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R Air Control
93180703 Valve

Fig. 60: Testing Air Relief Valve (RX7)
Courtesy of Mazda Mdtors Corp.

Air Punp

1) Install a "T" fitting into hose between air punp and air
control valve. Connect a pressure gauge to fitting. Start engine.
Pressure gauge shoul d show at least .7 psi (.05 kg/cny) coming from
air punmp. If pressure is |less than specified, replace air punp.

2) Increase engine speed to 3250 RPM and verify air punp
magnetic clutch disengages. |If air punp magnetic clutch does not
di sengage, di sconnect electrical connector fromair punp. Ar punp
magnetic clutch shoul d di sengage.

3) If air punp is still engaged, replace air punp. If air
punp magneti c clutch di sengaged when el ectrical connector was
di sconnected, check air punp relay (located in front engine
conpartnment relay box).

Air Relief Valve

1) Warm engine to normal operating tenperature. D sconnect
hose fromair relief valve. Ensure no air flows fromhose. If air does
flow, air relief valve may be stuck open.

2) Disconnect electrical connector fromrelief valve sol enoid
No. 1. Using junper wires, energize solenoid. If air flows fromair
relief valve, air relief valve and relief valve solenoid No. 1 are
okay. See Fig. 58. If air does not flow, check vacuumrouting, relief
val ve solenoid No. 1, air punp and air control valve.

Control Sol enoi ds

Di sconnect el ectrical connector from each sol enoid. See
Fig. 58. Using junper wires, energize sol enoid. Ensure each sol enoid
clicks. Measure resistance across solenoid term nals. Resistance
shoul d be 26-33 ohns at roomtenperature. If any sol enoid does not
test as described, replace sol enoid.

Port Air & Split Air Check Val ves

1) Operate engine at idle. D sconnect hose between air punp
and air control valve. See Fig. 58. Ensure exhaust gas is not |eaking
fromport air check valve. |If exhaust gas is |eaking, replace air
control val ve.

2) Disconnect hose fromsplit air check valve. See Fig. 58.
I ncrease engi ne speed to 2000 RPM and verify exhaust gas is not
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| eaking fromsplit air check valve. If valve is not working correctly,
replace split air check val ve.

DECELERATION CONTROL SYSTEM

NOTE: Decel eration control systemis a function of dashpot and
ECU. Dashpot prevents sudden closure of throttle valve. ECU
controls fuel cut during deceleration. For adjustnent and
testing, see D - ADJUSTMENTS article.

EXHAUST GAS RECIRCULATION (EGR) (MX-3 DOHC, MX-6, RX7,
626 & 929)

System Check (MX-3 DOHC, MX-6 2.5L, 626 2.5L & 929)

1) Connect Engi ne Signal Monitor (49-9200-162) and Test
Harness (49 (018 903) to ECU. Start engine. Increase engine speed, and
check voltage at ECU termnals 30 and 3P while engine is cold. See PIN
VOLTAGE CHARTS article. Voltage should be 12 volts.

2) Warmengine to operating tenperature, and operate it at
idle. Increase engine speed, and ensure engi ne signal nonitor G een
and Red lights flash at ECU term nals 30 and 3P.

3) Disconnect EGR sol enoid valve (vacuum side) electrical
connector. Apply 12 volts and a ground to sol enoid val ve. Ensure
engi ne runs rough or stalls at idle. Test EGR conponents as necessary.
See Fig. 61 or 63.

System Check (MX-6 2.0L & 626 2.0L)

Check all connectors and hose routings. Check for cracks,
| eakage and restrictions, and repair as necessary. Start engine, and
ensure di aphragm of EGR control valve does not nove while engine is
cold. Warmengine to operating tenperature and operate at idle.
I ncrease engi ne speed to about 2000 RPM and ensure di aphragm of EGR
control valve noves. If no novenent is detected, test EGR conponents
as necessary. See Fig. 62.

Syst em Check (RX7)

Check all connectors and hose routings. Check for cracks,
| eakage and restrictions, and repair as necessary. Start engine, and
ensure di aphragm of EGR control valve does not nove while engine is
cold. Warmengine to operating tenperature and allow it to idle.
G ound Blue/Yellow wire at EGR sol enoid. Ensure EGR control valve
noves and engi ne idles rough or stalls. If no novenent occurs or
engi ne idles snooth, test EGR conponents as necessary.
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92024334

Fig. 61: EGR System Conponent ID (MX-3 DOHC, MX-6 2.5L & 626 2.5L)
Courtesy of Mazda Mdtors Corp.
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Fig. 62: EGR System Conponent ID (MX-6 2.0L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.
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Fig. 63: ECR System Conponent |D (929)
Courtesy of Mazda Mdtors Corp.

EGR Control Valve

Bring engine to normal operating tenperature and operate at
idle. D sconnect and plug vacuum hose at EGR control val ve. Engine
shoul d run snmoot hly. Connect vacuum punp to EGR control valve, and
apply vacuum See EGR CONTRCOL VALVE OPERATI NG VACUUM t abl e. Engi ne
shoul d run rough or stall. If engine does not operate as specified,
clean or replace EGR control valve.

EGR CONTROL VALVE OPERATI NG VACUUM TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Vacuum
in. Hg
MX-3 DOHC .. 1.6-2.4
MX-6 & 626
2. Ol 6
2. B 1.6-2.4
RX7 3.3-4.5
020 1.6-2.4
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

EGR Modul ator Valve (MX-6 2.0L & 626 2.0L)

Renmove ECGR nodul ator valve. Plug port No. 3, and connect a
vacuum punp to port No. 1. See Figs. 56 and 58. Bl ow into exhaust gas
port. Operate vacuum punp and verify vacuumis held. Rel ease exhaust
port and verify vacuumis rel eased. Replace EGR nodul ator valve if it
does not test as descri bed.
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Blow EGR
Medulator

“1

Vacuum

93G80750

Fig. 64: Testing ECGR Modul ator Valve (MX-6 2.0L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.

EGR Position Sensor (MX-3 DOHC)

1) Di sconnect ECU el ectrical connector. Connect Engine Signal
Moni tor (49-9200-162) and Test Harness (49 (018 903) to ECU. Connect
vacuum punp to EGR control valve. Turn ignition on. Check voltage at
ECU connector termnals. See EGR PCOSI TI ON SENSOR VOLTAGE tabl e.

2) If voltage is not correct at termnals "A" and "B", check
wi ring harness and connection at ECU connector termnals 2J and 3D. If
voltage is not correct at termnal "C', check sensor resistance,
wi ring harness and ECU connector termnal 2I.

3) Disconnect EGR position sensor electrical connector.
Connect ohmeter to EGR position sensor. Disconnect vacuum hose from
EGR control valve. Connect vacuum punp to EGR control valve.

4) Check sensor resistance between indicated term nals. See
EGR POSI TI ON SENSCR RESI STANCE table. If resistance is not within
speci fications, replace sensor.

EGR Position Sensor (MX-6 2.0L & 626 2.0L)

Di sconnect EGR position sensor electrical connector. Check
resi stance across termnals. See Fig. 65. At roomtenperature,
resi stance should be 182-336 ohns. If resistance is not as specified,
repl ace EGR control val ve.

X Threttle
9?)/1 Lever
Chmmeter

EGR Control
93HE0751 Valve

Fig. 65: Testing EGR Position Sensor (MX-6 2.0L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.

EGR Position Sensor (MX-6 2.5L & 626 2.5L)
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1) Di sconnect ECU el ectrical connector. Connect Engine Signal
Moni tor (49-9200-162) and Test Harness (49 (018 903) between ECU and
wi ring harness. Disconnect vacuum hose from EGR control val ve. Connect
vacuum punp to EGR control val ve.

2) Turn ignition on. Check voltage at adapter harness
connector termnals. See Fig. 66. See ECGR PCSI TI ON SENSOR VOLTAGE
t abl e.

3) If voltage is not correct at termnals "A" and "B", check
wi ring harness and connection at ECU connector termnals 2J and 3C. |If
voltage is not correct at termnal "C', check sensor resistance,
wi ring harness and ECU connector termnal 2I.

4) Disconnect ECR position sensor electrical connector.

Di sconnect vacuum hose from ECGR control valve. Apply vacuumto ECR
control valve.

5) Check sensor resistance between indicated term nals. See
EGR POSI TI ON SENSCR RESI STANCE table. If resistance is not within
speci fications, replace sensor.

EGR Position Sensor (929)

1) Di sconnect EGR position sensor electrical connector.
Connect ohmmeter to EGR position sensor. Disconnect vacuum hose from
EGR control valve. Apply vacuumto EGR control valve.

2) Check sensor resistance between indicated term nals. See
EGR POSI TI ON SENSCOR RESI STANCE table. If resistance is not within
speci fications, replace sensor.

EGR Switch (RX7 California)

Measure continuity across switch on EGR control valve. Apply
3.3-4.5in. Hyg to ECGR control valve. Continuity should be present. If
continuity is not present, replace EGR control valve.

EGR POSI TI ON SENSOR VOLTAGE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Term nal (ECU) Vol ts
"A (29)
Wthout Vacuum . ......... ... . .. . .. About 0.7
Wth 5.9 1In. HJ ... . . . . . i, About 4.7
"B (3D Less Than 1.5
O (2l 4.5-5.5

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

EGR POSI TI ON SENSOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Term nal s Chns
MX- 3 DCOHC
"A' & "B"
Zero in. HI ... 2300
6 in. HY ... 5800
"A & "C'

Zero in. HI ... 5300
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B N HT oot 1200
TBY & O e 5000
MX-6 2.5L & 626 2.5L
CAT & "B 5000
T & O 700- 5000
TBY & "C e 700- 5000
929
T & B 700- 5000
T & O 700- 5000
TBY & O e 5000

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Vacuum

_ 93180752 o
Fig. 66: Testing EGR Position Sensor (MX-6 2.5L & 626 2.5L)

Courtesy of Mazda Mdtors Corp.

EGR Sol enoid Valve (MX-3 DOHC, MX-6 2.5L, 626 2.5L & 929)

1) Di sconnect vacuum hoses. Blow air through vacuum hose
(vacuum si de). Ensure air does not flow D sconnect EGR sol enoi d val ve
(vacuum si de) electrical connector. Apply 12 volts and a ground to
sol enoid val ve (vacuum side) termnals. See Fig. 67. Blow air through
vacuum hose and ensure air flows.

2) Blow air through vacuum hose (vent side). Ensure air
flows. Di sconnect EGR sol enoid valve (vent side) electrical connector.
Apply 12 volts and a ground to sol enoid val ve (vent side) term nals.
See Fig. 67. Blow air through vacuum hose and ensure air does not
fl ow. Replace sol enoid val ves as necessary.

EGR Salencid Valve
Wacuum Sice)
EGA Solenaid Valve
= (Vent Side)

92H24993

Fig. 67: Testing EGR Sol enoi d Val ves (MX-3 DOHC Shown; MX-6 2.5L,
626 2.5L & 929 Simlar)
Courtesy of Mazda Mdtors Corp.
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EXHAUST GAS RECIRCULATION (EGR) (NAVAJO - CALIFORNIA)

Syst em Check

1) Check all connectors and hose routings. Check for cracks,
| eakage and restrictions, and repair as necessary. Start engine, and
ensur e di aphragm of EGR control valve does not nove while engine is
cold. Warm engine to operating tenperature and allowit to idle.

2) Disconnect vacuum hose at EGR control valve. See Fig. 68.
Ensure less than 1 in. Hy is present. |If specified anount of vacuumis
present, check ECGR control valve. If specified amount of vacuumis not
present, test EGR conponents as necessary.

NOTE: Most EGR probl ens should set a trouble code in conputer
menory. For conputer control testing of EGR conmponents, see
CIRCU T TEST DL in G - TESTS W CODES article.

EGR Control Valve

Bring engine to normal operating tenperature and operate at
idle. Dsconnect and plug vacuum hose at EGR control val ve. See
Fig. 68. Engine should run snoothly. Connect vacuum punp to EGR
control valve, and apply 5-10 in. Hg. Engi ne should run rough. If
engi ne does not run rough, clean or replace EGR control valve.

Analog Duty
Voltage Cycle
DPFE Input PCM QOutput
Transducersq,e '] | <+EVR
EVR Vacuum .. _|
Output ’
EGR
Valve \\
Controlled| [wpp EGR Intake
Pressure P“ Flow *Vaouum
Input
Exhaust - Metered
Pressure Orifice
Input
< Exhaust Pressure <= Exhaust Flow

_ 93AB0754 :
Fig. 68: ldentifying EGR System Conponents (Navaj o)

Courtesy of Mazda Mdtors Corp.
FUEL EVAPORATION (EXCEPT NAVAJO)
System | nspecti on

Purge system operation takes place when vehicle is
accelerating in gear (off idle), engine is at operating tenperature
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and oxygen sensor is functioning normally. See Fig. 69.

Engine

Control

Unit Input
Check Valve ) l . Slgnals

(2-Way) Ciw
=====] | Solenoid Valve
¢ (Purge Control)

| Charcoal |
r Canister
Check & Cut {f]
Valve
l:] Separator '

To Engine

—4

117789
Fig. 69: ldentifying Fuel Evaporation Control System Conponents
Courtesy of Mazda Mdtors Corp.

Char coal Cani ster

Check for |oose, mssing, cracked and broken connections and
parts. Repair or replace as necessary. No liquid should exist in
cani ster.

1-Way Check Val ve (B2200, B2600i & MPV)

Note direction of valve installation. Renove check val ve.
Blow air into both ends of valve. Air should flow through valve from
charcoal canister side but should not flow fromairflow neter side
(bevel ed end). Replace val ve as necessary.

2-Way Check Valve (Al Except B2200, B2600i & MPV)

Renove check val ve. Connect a vacuum punp to one end of check
valve. Air should floww th about 1-1.7 in. Hg applied. Connect vacuum
punp to other end of check valve. Air should also flow w th about 1-1.
7 in. Hg applied. Replace valve as necessary.

3-Port Check Valve (Mata AT & 929)

Note direction of valve installation. Renove check val ve. Cap
port going to 2-way check val ve. Connect a vacuum punp to | ower port.
Air should flow fromport going to fuel tank with 3.0 in. Hg applied.
Repl ace val ve as necessary.
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Check & Cut Val ve (B2200, B2600i, MPV, MX-3, Protege & 323)

1) Renove check and cut val ve. Connect pressure gauge with
"T" fitting to check and cut valve nipple leading to fuel tank. Cap
opposite nipple. See Fig. 70.

2) Blow air through port "A'. On MX-3, Protege and 323, valve
shoul d open when pressure gauge indicates 0.92-1.20 psi (.065-.085
kg/cny). On all other nodels, valve should open when pressure gauge
reads 0.78-1.00 psi (.06-.07 kg/cny). Renove "T" fitting and pressure
gauge. Connect "T" fitting to bottom of valve. Blow air through port
"B". Wen pressure gauge reads .14-.71 psi (.01-.05 kg/cny), valve
shoul d open. Replace cut and check val ve as necessary.

Cap This W Pressure Gauge

Port

Line To
Fuel Tank

“T" Fitting

Attach Gauge to
Atmospheric Vent

Fig. 70: Testing Check & Cut Val ve
Courtesy of Mazda Mdtors Corp.

Fuel Vapor Val ve (B2200, B2600i, Mata, MX-6, RX7, 626 & 929)
Renove fuel vapor valve. Blow air into upper port of valve.
Air should flow through valve to | ower port. Turn val ve upsi de down.
Bl ow air through | ower port of valve. Air should not flow Replace
val ve as necessary.

Purge Control Sol enoid Val ve

1) Warm engine to norrmal operating tenperature and operate at
idle. D sconnect vacuum hoses from sol enoi d val ve. Ensure vacuumis
not present at sol enoid val ve. Di sconnect vacuum hoses from char coal
cani ster.

2) Ensure air does not flow through solenoid valve. If air
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fl ows through sol enoid val ve, disconnect sol enoid val ve connector.
Connect 12 volts and a ground to solenoid valve termnals. See

Fig. 71. Blow air through check valve. Air should flow through val ve.
Repl ace val ve as necessary.

Separ at or

Check for | oose, mssing, cracked and broken connections and
parts. Repair or replace as necessary. No liquid should exist in

cani ster.

Ground 12 Volts —
h—P
® 6
50016819

Fig. 71: Testing Purge Control Solenoid Valve
Courtesy of Mazda Mdtors Corp.

FUEL EVAPORATION (NAVAJO)

Cani ster Purge (CANP) Sol enoid

1) Di sconnect CANP sol enoi d harness connector. Set DVOMto
200- ohm scal e. Measure resistance across CANP sol enoid term nals.
Resi st ance shoul d be 40-90 ohns. If resistance is not as specified,
repl ace CANP sol enoi d.

2) Disconnect vacuum hose at CANP sol enoid on manifold vacuum
side. Apply 16 in. Hg to manifold vacuum side of sol enoid. CANP
sol enoid should hold vacuum for 20 seconds. Using junper wres,
ener gi ze CANP sol enoi d. Vacuum shoul d flow through sol enoid. If CANP
sol enoi d does not test as described, replace sol enoid.

3) Faults in CANP solenoid or circuit should set a service
code. See QUICK TEST in G- TESTS WCCDES article. If no service code
has been set, see CIRCU T TEST KD in G - TESTS WCCDES article for
addi tional solenoid and circuit testing.

EVAP Cani st er

Check for |oose, mssing, cracked and broken connections and
parts. Repair or replace as necessary. No liquid should exist in
cani ster.
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POSITIVE CRANKCASE VENTILATION (PCV)

System | nspecti on

1) Warm engine to norrmal operating tenperature, and operate
it at idle. D sconnect Positive Crankcase Ventilation (PCV) val ve,
together with vent hose, fromvalve cover. Bl ock PCV val ve opening and
check for vacuum If no vacuumis felt, check for collapsed |ine and
bl ockage.

2) Note direction of valve installation. Renove PCV val ve.
Blow air into upper port of valve. Air should flow through valve from
| ower port. Blow air through |ower port of valve. Air should not flow
from upper port. Replace valve as necessary.

THERMOSTATIC AIR CLEANER (TAC) (NAVAJO)

Air Cl eaner Tenperature Sensor

Wth tenperature sensor |ess than 75¢gF (24¢C), apply 8 in. Hg
to source port. Duct door should close. If door does not close,
repl ace sensor.

Air Control Door

When 8 in. Hg or nore is applied to vacuum notor, door should
stay in appropriate position for as long as vacuumis applied. If
vacuum bl eeds of f and door returns to rest position, replace vacuum
not or .

MISCELLANEOUS CONTROLS
A/C CLUTCH

AC Cut-Of Control System (B2200, B2600i, M ata, MV,

MX- 3, MX- 6, RX7, 626 & 929)

1) Turn A/C, blower and ignition on. DO NOT start engine.
Shift transmission into a drive gear. Qpen throttle fully. Listen for
A/ C clutch disengagi ng and re-engaging after a few seconds. See A/C
CUT- OFF Tl ME SPECI FI CATI ONS t abl e.

2) If system does not function as specified, check operation
of related switches, sensors and relays. See J - PIN VOLTAGE CHARTS
article.

A C CUT- OFF TI ME SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Ti ne Before

Application Re- Engagenent
B2200, B2600i, MPV 2.6L, MX-3 DOHC,

MX-6, RX7, 626 & 929 ... . ... 5 Seconds
Mata ... 16 Seconds
MPV 3.0L & MX-3 SCHC . ... . e 10 Seconds

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Wde Open Throttle AIC Cut-Qut (WAC) & A/ C Demand Switch

(Navaj o)

Faults in WAC & A/ C denand switch or circuit should set a
service code. See QU CK TEST in G - TESTS WCCDES article. If no
servi ce code has been set, see CIRCU T TEST KMin G - TESTS W CODES
article in the ENG NE PERFORVMANCE section for testing.

ANTI-BACKFIRE

Anti-Afterburn Control (RX7)

Start engine and allow it to idle. D sconnect |Idle Speed
Control (1SC) connector. Raise engine speed to nore than 4000 RPM and
quickly close throttle. Engine should idle rough at 1000-1500 RPM No
other information is avail able.

EXHAUST CONTROL

Vari abl e Exhaust System (929)

1) Wth engine idling, ensure exhaust gas cones out of one
exhaust pipe. Raise engine speed to 3500 RPM Exhaust gas shoul d cone
out of both exhaust pipes.

2) To test control notor, renove inside-rear trunk panel.

Di sconnect control notor connector. Apply 12 volts to Yell ow Bl ack
wire and ground to Blue wire. Control notor should rotate cl ockw se.
Reverse | eads and control notor should rotate counterclockw se. If
system does not function as specified, check wring between conputer
and control nmotor. See J - PIN VOLTAGE CHARTS article.

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda Pin Voltage Charts

RX7

INTRODUCTION

Pin voltage charts are supplied to reduce diagnostic tine.
Checking pin voltages at the Engine Control Unit (ECU) or Powertrain
Control Mdule (PCM determ nes whether ECU or PCMis receiving and
transmtting proper voltage signals. Charts may also help determne if
ECU or PCM harness is shorted or opened.

NOTE: Unl ess stated otherwise in testing procedures, performall
voltage tests using a Digital Volt-Chmeter (DVOM with a
m ni nrum 10- negohm i nput i npedance. Vol tage readi ngs may vary
slightly due to battery condition or charging rate.

NOTE: For conplete pin voltage information, see appropriate
troubl e code information in appropriate G- TESTS W CODES
article.
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RX7 (1 OF 7}
Temninal A‘lnpnl {Oulput | Connected o Test condition l Correci voltage Remark
1A - - Battery Constant 12v For backup
18 @] Main relay Ignition switch OFF 12y
{FUEL iNJ -
relay) ON 12v
1C O tgnition While cranking 12v
swilch - -
(START} Ignition switch ON Below 1.0v
1D O Seli- Test swilch at SELF TEST 45-55V With Self-
Diagnosis Lamp iltuminated tor 3 sec. after ignition Diagnosis
checker switch OFF — ON checker and
(monitor Lamp not illuminated atter 3 sec. 12v System Selector
lamp) Test switch at O, MONITOR Lamp illumn- 4555V
nated
Test switch at O, MONITOR Lamp not illu- 19V
minated
1E 8] A/C switch A/C switch ON Below 3.0v » With Blower SW
AC switch OFF 12v ON
® Ignition swilch
. ON
1F O Self- Buzzer sounded for 3 sec. after ignition Below 2.5V @ With Self-
Diagnosis switch OFF — ON Diagnosis
checker checker and
{code Buzzer not sounded for atter 3 sec. t2v System Selector
number) & With System
Buzzer sounded Below 2.5V Selector test
Buzzer not sounded switch at SELF
uzzer unde 12V TEST
1G O | Igniter Ignition switch ON v
(Trailing) Idie 0.2-05V (Reference}
Front rotor
Svrdiv
Oscilloscope -
1
41 madc/ty
Engine speed: above 2,500 rpm 0.5-08V {Reference) | !nitial acceleration
iH O | Igniter ignition switch ON ov
{Leading) idie 0.2-05V (Reference)
Svidiv
Oscilloscope 111 -
4 makcidiv
Engine speed: above 2,500 rpm 0.8-1.2V (Reference) | Initial acceleration
93ATIORE

Fig. 1:

Courtesy of Mazda Mdtors Corp.

ECU Pin Voltage Chart (1 O 7)
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RX7 (2 OF 7)
Terminal | Input Connected to Tast condiiion Correct condition | Remark
1 O Diagnosis System Selector lest switch at O, 12v | ®With System
connector MONITCR Selector
(TEN # ignition switch
terminal) System Selector test switch at SELF TEST ov ON
1J Igniter Ignition switch ON ov
(Trailing) e 0.2-05V (Reference)
Aear rotor
Svidiy _
Oscilloscope
| |
4 msec/div
Engine speed: above 2500 rpm 0.5-0.8V (Reference) | Inttial accelerabion
1K Fuel pump Ignition switch QN Below 1.0V
relay While cranking Balow 1.0V
|dle Salencid valve (PRC) does not 12v
operate
Solenoid valve (PRC) operates Below 1.0V
1L A/C relay While cranking 12v A/C switch,
Blower switch ON
Idle Beiow 1.0V
During acceleration (Running) 12V
1M ¢} Speedometer | Ignition switch ON 4.0-5.0V
5€NS0r
Driving 2.0-2.5v | N
|
I
i
N O P/S pressure | P/S OFF at idie 12v
switch
P/S ON al idle Below 1.0V -
Mileage Under 20,000 miles {34.000 km} Below 1.5V fgrutian switch CON
switch after 2 seconds
Over 20,000 miles {34.000 km} 12V
10 O Pressure Ignition switch ON Approx. 2.6V
sensor
ldle Approx. 1.5V
4
0 2la4
< ]2 -
=
e
Q
= A oloirae
813 {-610}__ {540t
kFa émmHg}
PRESSUR|
1P - - - - -
93B79989

Fig. 2:

Courtesy of Mazda Mdtors Corp.

ECU Pin Voltage Chart (2 O 7)
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RX7 (3 OF 7)
Terminal | Input |Oulput | Connected 1o | Test condiiion Correct voliage Remark
10 ] Clutch switch | Clulch pedal: released 12v fgnition switch ON
(MT)
Cluich pedal: depressed Below 1.0V
EC-AT Idle 12v Reduce forque
control unit When shifting from 1st 1o 2nd or from Below 1.0V signal
(AT) 2nd o 3rd with the throttle opening
above 1.5/8
Idle 12v Ship lock up signal
When slip lockup with the thrattle open- Below 1.0V
ing below 0.5/8
1R O Neutral Neutral Below 1.0v ignibon switch ON
switch
(MT) in gear 12V
EC-AT P or N range Below 1.0V o Inhibitor signal
control unit e lgnition switch
(AT} Qther 12v ON
1S O Stoplight Brake pedal released Below 1.0V ignition switch aN |
switch Brake pedal depressed 12V
1T Q Circuit Ignition switch ON 12v
opening relay | (gle Below 1.0V )
] O Fuel Idle {after warm up} 1.5-3.0v
thermosaensor
W - - - — - -
28 e - - - -
2B O | Diagnosis Ignition switch ON ov
‘ connector dle 0.3-0.8 (Reference)
+ (IG-terminal) -
| %
s Engine speed. 3.000 rpm 18-2 2V (Reference} | Imtial acceleration
2C O EC-AT {AT) idle 12V Slip lock up OFF
controt unit signal
Engine speed hold 3,000 rom (after § Below 1.0V . Initial acceleranan
seconds) |
20 O | EC-AT ignition swilch ON 245V I Atmospheric
contral unit pressure signai
(AT)
2E Q | EC-AT lale Below 1.0V Idle signal
i control unit
i (AT)r um Other Approx 5V
2F 'O | Open (ex Constant 125V
H Canaga) _
| Ground Constant av
| {Canada)
2G O | EC-AT idie 12V Torque reduced
control unit Throttle opening above /8 {Engine coolk Below 1.0V signal
[AT) ant temp. below 40°C {104°F))
2H - - - - - -
21 o Heat . Ignivon switch QN Below 2.0V
i Hazard ! o o !
i Sensor rijle {Temp.: Below 1G0°C {212°F}) 12y
| L Idle (Temp: Above 100°C {212°F}) Beiow 1.0V ‘
2) O | AP ralay | Engine speed Beiow 1.0V
f | Idie-Below 3.250 rpm
| Engine speed 12V
| | i | abave 3.250 rpm
93E79990

Fig. 3: ECU Pin Voltage Chart (3 O 7)
Courtesy of Mazda Mdtors Corp.
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RX7 (4 OF 7)
Termiml | Input [Output | Connected to Test condlition Correct voltage ] Remark
2K O 1-2 switch 1st position 19V ‘[ Ignition switch ON
| Other Below 1.0V |
|
EC-AT CU 2nd or 3rd position Below 1.0V JT While running
(AT) Other 12V |
2L O 1-2 switch 2nd position Below 1.0V ; Ignition switch ON
(MT) ‘
Other 12V
EC-AT CU 3rd or O/D position Below 1.0V While running
(AT) Other 12V
3A O Metering Ignition switch ON 1042V Voltage increase
ol pump idle Approx. 1.1V when accelerating
position
sensor Accelerator pedal depressed 1.14.2v
3B C E/L Headlight switch position |, I, Below 4.0V
unit Blower motor position Il, IV,
Rear defroster switch ON
Headlight switch, Blower motor, rear 5V
defroster switch are OFF
klo} O Oxygen idle Cold engine Approx OV
sensor After warm up 0.0-1.0v
sl
w [ A,
Oscilloscope g 3\
So
) !
> i .
0.5 s/div
Acceleration (after warm up) 0.5-1.0v
Deceleration (after warm up) 0.0-0.4v
30 5 @ Cooling tan idle During electrical cooling fan 12v
relay operating
Electrical cooling fan does not Below 1.0V
operate
TFA terminal of diagnosis connector is Below 1.0V Ignition switch ON
! grounded
3E O Water Engine coolant temperature 20°C {68°F} Approx. 2.5V Ignition switch ON
thermosensor | After warm up Below 0.5V
3F O Throttle Accelerator pedal released 0.75-1.25 e Ignition switch
sensor {Nar- ON
| row range) Accelerator pedal fully depressed | 48-50 o After warm-up
3G O Throttle Accelerator pedal released [ 0107 e Ignition switch
sensor (Full ON
range) Accelerator pedal fully depressed 4246 ® After warm-up
3H O | Solenoid ignition switch ON 12V
valve dle
(purge
control) Engine speed: 1,500-3.300 rpm 4-10V While running
93F79991

Fig. 4: ECU Pin Voltage
Courtesy of Mazda Modtors

Chart (4 O 7)

Cor p.
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RX7 (5 OF 7)
Yorminal | Input |Cuput | Connected to Test condition Correct voltage Remark
3l O Throttle sensor Constant Approx. 5.0V Ignition switch ON |
1
3J O | EGR swilch EGR valve operales 12V California only
! EGR valve does not operate Below 1.0V
@) DRL relay idle Pull the parking brake ov ¢ Canada only
(Turnlight OFF} :
. Release the parking brake 12V :
{ | (Turnlight DN} ‘
3K O | Solencig valve Ignition switch ON 12V i
(Relief2) Idle Belore warm up approx. Below 10V “
46°C {104°F} '
After warm up 12v
3L @} intake air Ambient air temperature 20°C {68°F} Approx. 2 5V Ignition switch ON
thermosensor | After warm up Approx. 0.6
3M Q Knock sensor | Ignition swich ON Approx. 2.5Y
Knocking oceur 26-28V (Reference) Ignitian switch ON
{Tap the engine hanger with hammer)
!
3N C | Sctenoid valve Ignition switch ON 12y
(Pont air by- After warm up Below 1.0V While running
pass) Engine speed: 1,500-3,000 rpm
klo] O Solenoid vaive Engine coolant temperature below Below 1.0V igrnition switch ON
{Double throttle 80°C {176°F}
control) [ After warm up 12V
3P C [ Solenoid valve | dle 12V ® After warm up
{Relief1) ! Engine speed’ 2.700-3.200 rpm Below 10V & While running
4A - - | Ground (Output) | Constant ov -
4B - - Ground (Output) | Censtant ov -
ac - - Ground (CPU) Constant ov —
aD - - Ground {Input) Constant av -
4£ o} Crank angle Ignition switch ON Below 1.0V Engine signal
SEnsor Idle Oscilloscope monitor:
[NE + signal] > I Red lamp flash
NE
20 msec/div
Valtmeter 0.1-0.4V (Reference)
AF O | Solencig valve idle 12v
(Split arr by- Sth position (MT) / OD (AT) Below 1.0V » After warm up
pass) » While running
4G &) Crank angle Ignition swilch ON Below 1.0V
sensor Idle Oscilloscope
|G signal]
= T
z
i a G
NE
20 msec/div
Voltmeter 0.1-0.4V (Reference)
Q3G79992

Fig. 5:

Courtesy of Mazda Mdtors Corp.

ECU Pin Voltage Chart (5 O 7)




J - PIN VOLTAGE CHARTS

Article Text (p. 7)

1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 07:17AM

RX7 (6 OF 7)
Temil | inpul |Ouiput | Connected to Test condition Correact voitage Remark
4H ] Crank angle | Constani Below 1.0v
Sensor -
4 O | Stepping Ignition switch ON 12v
4 motor ldle 3 terminals /
(Metering oil 4 terminals
4K pump) 12y
Other terminal
a 5-9v
4M O | Sclencid Idle 12y
valve
Pressure
gegulator Idle after hot start Below 1.0V : aporox. 1 rminute
coniral)
4N QO | Solenoid Ignition switch ON/ldie 12v
vaive Engine speed: above 3,200 rpm Below 1.0V Initial acceleration
{Switching} {After warm up)
40 Q | Sclenoid Idle 12y
vaie Sth position (MT)/0D (AT
(EGR) th position (MT) (AT) Below 1.0V While running
ap O Sclenowd Before warm up approx. 40°C {104°F} Below 1.0V Idle
valve
(AWS) After warm up 12v
40 O | Solengid Ignition switch ON BO-11.0v Relerence valve
valve Idle 5.0-110 (Reference) | ® Cranking  99%
(1SC) _ eldie 32-65%
Svrdiv l e initiat set  38%
Oscilloscope 1
20 msec/div
4R O Sotencid Idle 12
valve Engine speed: above 5500 rpm (MT) Below 1.0V Initial acceleration
(Turpo control) " ving speed. atove 5250 rpm (AT)
45 O | Solenoid Idle 12V
valve Engine speed. 4,000-5.500 rom (MT) for 8 sec. Below 1.0V Initial acceleration
{Charge 3,500-5.000 (AT) for 4 sec.
reliet) Engine speed: above 5500 rpm (MT}
above 5250 rpm (AT)
aT O Solenoid ldie Below 1.0V
:g:::rge Engine speed: above 5500 rpm (MT) 12v Inthal acceleration
control) Engine speed: above 5250 rpm (AT)
44 O | Sclenoid ignition switch ON 12V Reference valve
valve Igle 12y » ldle 5%
(Wastegate ® Solenoid valve
controly o (Turbo conirai)
before operates
Oscilloscape 959,
10 meec/div
Initial acceleration 50110V
ay O | Solencid Ignition switch ON 12V Reference valve
valve Icle 12v e idie 5%
(Turbo s e Solenoid valve
precontrot) {Turbo control)
atter operates
Oscilloscape 59,
10 msecsdiv
Engine speed: above 3,000 rpm 40-100V (Refererce) { initial acceieration
$3HT9993

Fig. 6:

Courtesy of Mazda Mdtors Corp.

ECU Pin Voltage Chart (6 O 7)




Fig. 7:

J - PIN VOLTAGE CHARTS
Article Text (p. 8)
1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 07:17AM

Courtesy of Mazda Mdtors Corp.

Fig. 8:

ECU Pin Voltage Chart (7 O 7)

DIAGNOSIS CONNECTOR

TERMINAL IDENTIFICATION

. “
FEN|MEN TEN| +B
GND
FAB|IG—|GND|TFA|F/P|TAB
/ AN
L )

Diagnosis connector is also referred
to as Data Link Connector (DLC).

93D7999%

Courtesy of Mazda Mdtors Corp.

END OF ARTICLE

I dentifying D agnosis Connector Term nals

RX7 (7 OF 7)
Terminal | Input |Owipust Connected to Teat condition Correct vaoliage Remark
AW QO | Injector Igrution switch CN 12v e Secondary
(Front primary) dle* 1214V iniecter na!
ax 5] injector working at no
{Front secondary) 2 Hg ] (0ad conaion
i Zep * Engine Signal
4Y @ Injector Oscilloscope | Manitar: Green
{Rear primary) - lamp flash
RE
47 O | injector
(Rear sacondary) 10 msec/div |
ECU CONNECTOR TERMINAL IDENTIFICATION
A i 1aU (45 |40 (40 [ (4 | 40 (4G [4E 4C (40 (30 [ [ a6 o [ac pa v [ 2t (s e[ ]aa ol s Ja o Wk 1 G E[C ] &
4Z [4X 14V (4T [4R (4P {4N (4L |4 (a4 (4F (40 (48 3P (1o (U [oFraoae e ju [ sl miv]T[alP [Nl [HlF|D[B
93179994
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ARTICLE BEGINNING

1993 ENG NE PERFORVANCE
Mazda Wring D agrans

RX7

WIRING DIAGRAMS

ity 1993 ENGINE PERFORMANCE
Wiring Diagrams (Cont.)

EQUMAIN 16N GoIL 16N COIL 16N COIL FUEL PUNP
ALY IGNITER TRAILINGREAR  TRAILING FRONT  LEADING ALY

P
RELAY

FUEL PUMP
RESISTOR

o
s
MACNETIC =
oten
¥
AR EonD weT-ReD
Fse
{FUSE AND: ALURED
ALY ox STy
1AGNOSTIC MODULE
Gl FUSE IMAIN FUSE BLOCK)
DATALNK (Bt | | s i
‘conn
e
con
WATER THERMO S IFAN)
P #1JOT BOX)
WEATER CTAL UNIT
- $LHUTELXS park Lk conn
meTolsTR
ENGINE CONTROL L
MODULE (Eew)
;1 BLU-RED N
) ouRe ROOM FUBE JOWT B0%)
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> | {5 DATALINK CONN
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F e
S romm
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LN pory o
REEN e 1 sToP LT 8w EC-AT GTAL UNIT (/T)
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— YE-BL DATA LINK CORN
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93E87134

Fig. 16: Wiring Diagram (RX7 1.3L - 10 2)

L™
Fig. 1: Wring Diagram (RX7 1.3L - 1 O 2)
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1993 ENGINE PERFORMANCE gircity
Wiring Diagrams (Cont.)

THROTTLE
SENSOR PRESSURE
SENSOR

RED RED
CRANK ANGLE [}
SENSOR (G] \!Jﬂ b
CRANK ANGLE HL1
SENSOR (NE) HELK
BRN-BLK ALK
EGR SW
caur [ ’t BLU-GRM ®WiTReD oL
1 CIRGUIT
2 OPENING ALY
3
FUEL PUMP
—— FUSE (JOINT BOX) E
.3,
_‘ﬂ_ i BLU-BLK
e i §————— DATA LINK CONN
: N BRN-YEL
. iE - FUEL THERMO
[ BRN-BLK SENSOR
| (B,
| 1
! e ancone BLK-WHT
4l PURGE CTRL
‘ 4 L: -BLY —w:) SOLVALVE
| e | BLK-LT GRN
R T BLK-WHT
, = g
L L AELIEF 2
Fa | BLW-ORG I aavore (D) Sorvmve
Fan J-BLU-RED
Feg | BLU-YEL BLK-WHT
0 r
| fep | BAN-YEL BLK-AED g:’;‘::smsm
| Faa ] TBLU-GAN VALVE
a1 YEL-BLU
W
g oK BRN-WHT
i ar ELU-BLK GRN-BLIC 3
‘ | BLUWHT BRN-BLK b3
i v | BLUYEL |1 LKWHT
I LT GRN-RED ] TK-ORG
| &} LT GRN-WHT N BLK-LT GEN
| oy LI GRN-BLE BLK-BLU
i ez LT GRN BLK-BLU
] BLR-YEL E LT GRN LKWHT
ENGINE
COMNTROL
MOOULE BLK-YEL LT GRN-BLK METERING OIL
(ECM)
BLK-WHT
g BUCYEL g LT GRA-WHT '_j:mufone ) PRC s
BLK-WHT.
BUK-YEL LT GRAN-RED -ﬁwm gwmchsoL
FUEL INJECTORS. o BLKWHT EGREAL
WATER ) BLU-YEL VALVE
CLUTCH THERMO-
NEUTRAL SW  pg  near SENSOR BLLCWHT AWS SOL
sw (W 5w uazARD BRN-YEL : VALVE
[ SENSOR
ﬁl-_‘ e[
z|= BLK-WHT
El - I5C S0L
o = []? i 3 BLO-GAN VALVE
z[z[ 3= El (3
gzl 2 |2 3 BLK-WHT
— 2 o I} TUABC CTAL
a9 0@ i @ m@ #1S0L VALVE
3l 9
a|
X BLK-WHT
=1 TURBEO CTRL
=) YELBL (o) 42s0L vALVE
BLK
BT GHARGE RELIEF
PHR SOL VALY
BLK-WHT
e 7)) SHARGEGTRL
BLU-BLK SOLVALVE
BLK-WHT
BLWT () cTALsor
VALVE
BLK-WHT
PR peese
VALVE
GRAN
INTAKE AIR
T ] R
SLR-GRN bt
EC-AT W 51 knock
CTAL [o] sewson
UNIT =
@ BLKWHT PORT AIR
BLU BYPASS SOL
VALVE
I BLE-WHT DOUBLE

= THROTTLE
BLK-RED CTRL SOL
VALVE
- Suxwil RELIEF 1
L ——===o% HEAT WARNING YEL-RED SOLVALVE
93F87135

Fig. 17: Wiring Diagram (RX7 1.3L - 201 2)

"N
Fig. 22 Wring Dhagram (RX7 1.3L - 2 O 2)

END OF ARTICLE
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda Vacuum Di agrans

B2200, B2600i, Mata, MV, MX-3, MX-6, Navaj o,
Prot ege, RX7, 323, 626 & 929

INTRODUCTION

This article contains underhood views or schematics of vacuum
hose routing. Use these vacuum di agrans during the visual inspection
in F - BASIC TESTING article. This will assist in identifying
i mproperly routed vacuum hoses whi ch cause driveability and/or
conmput er indicated mal functions.
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VACUUM HOSE ROUTING DIAGRAM
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Fig. 1: Vacuum System Schematic (B2200 2. 2L Car buret ed)
Courtesy O Mazda Mdtors Corp.
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DUTY SOLENOID VALVE VAGUUM CONTAOL VALVE Y- YELLOW
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VACUUM HGSE ROUTING DIAGRAM

Fig. 2: Vacuum Hose Routing D agram (B2200 2.2L Carburet ed)
Courtesy O Mazda Mdtors Corp.
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{FOR RFW CONTROL SYSTEM)

93F80007
VACUUM HOSE ROUTING DIAGRAM

Fig. 3: Vacuum System Schematic (B2200 2.2L PFI & B2600i 2.6L)
Courtesy O Mazda Mdtors Corp.
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BLACK
(TQ VACULIM
ACTUATOR

BLACK
(TQ ONEWAY
CHECK WALVE)

HLACK
{70 SOLENOI WALVE
|PURGE CONTROLD

WAGLUM AC TUATUR

WAL AESERVOIR {FOR CALISE CONTROL STSTEM
[FEOIR APW GONTADL SYSTEM)

YVACULUM SYSTEM SCHEMATIC

Fig. 4: Vacuum Hose Routing D agram (B2200 2. 2L PFlI & B2600i 2.6L)
Courtesy O Mazda Mdtors Corp.
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PRESSURE
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INTEGAATED I ‘Ill' ‘
b

CATALYTIG COMVERTER
VACUUM HOSE ROUTING DIAGRAM

Fig. 5: Vacuum System Schematic (Mata 1.6L)
Courtesy O Mazda Mdtors Corp.
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VACUUM HOSE ROUTING DIAGRAR

BLACK

SOLENOID VALVE
(PURGE GONTRCLY

ACTUATOR
(CRUISE CONTROL)

VACUUM SYSTEM SCHEMATIC

Fig. 6: Vacuum Hose Routing Diagram (M ata 1.6L)
Courtesy O Mazda Mdtors Corp.
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N

ROTTLE SENSOR
AND IDLE SwiTCH

AR VALE

BAG VALYE

A CLEANER /
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CATALYTIC CONYVERTER

VACLUM SYSTEM SCHEMATIC

Fig. 7: Vacuum System Schematic (MPV 2.6L)
Courtesy O Mazda Mdtors Corp.
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VACUUM SYSTEM SCHEMATIC
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0 \ I
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SOLENQID VALVE

~

-
3

\\\%Q

VACUUM HOSE RCUTING DIAGRAM
Fig. 8 Vacuum Hose Routing D agram (MPV 2. 6L)
Courtesy O Mazda Mdtors Corp.
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Fig. 9: Vacuum System Schematic (MPV 3.0L)
Courtesy O Mazda Mdtors Corp.
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TO DRNE-WAY CHECK VALVE
(AR CONTROLI—4WD

SHUTTER VAL VE,
ACTUATOA

YACLILM CHAMBER

FUEL FILTER

VACUUM HOSE ROUTING TIAGRAM
92E24970
Fig. 10: Vacuum Hose Routing D agram (MPV 3.0L)
Courtesy O Mazda Mdtors Corp.
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VACUUM SYSTEM SCHEMATIC

92F24971
Fig. 11: Vacuum System Schematic (MX-3 1.6L)
Courtesy O Mazda Mdtors Corp.
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(PURGE CONTRQL)

PRESSURE REGULATOR

i

SOLENQID VALVE
{PAESSURE REGULATOR CONTROL)

VACLIUM HOSE ROUTING DIAGRAM 92624972
Fig. 12: Vacuum Hose Routing Di agram (MX-3 1.6L)
Courtesy O Mazda Mdtors Corp.
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93024973 VACUUM SYSTEM SCHEMATIC

Fig. 13: Vacuum System Schematic (MX-3 1.8L)
Courtesy O Mazda Mdtors Corp.
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Fig. 14: Vacuum Hose Routing Di agram (MX-3 1.8L)
Courtesy O Mazda Mdtors Corp.
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Fig. 15: Vacuum System Schematic (MX-6 2.0L & 626 2.0L)
Courtesy O Mazda Mdtors Corp.
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Fig. 16: Vacuum Hose Routing Diagram (MX-6 2.0L & 626 2.0L)

Courtesy O Mazda Mdtors Corp.
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Fig. 17: Vacuum System Schematic (MX-6 2.5L & 626 2.5L)
Courtesy O Mazda Mdtors Corp.
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Fig. 18: Vacuum Hose Routing Diagram (MX-6 2.5L & 626 2.5L)
Courtesy O Mazda Mdtors Corp.
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Fig. 19: Vacuum Hose Routing Di agram (Navajo 4.0L California)
Courtesy O Ford Motor Co.
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Fig. 20: Vacuum Hose Routing Di agram (Navaj o 4.0L Federal)
Courtesy O Ford Motor Co.
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Fig. 21: Vacuum System Schematic (Protege 1.8L & 323 1.6L)
Courtesy O Mazda Mdtors Corp.
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Fig. 22: Vacuum Hose Routing D agram (Protege 1.8L & 323 1.6L)
Courtesy O Mazda Mdtors Corp.



M - VACUUM DIAGRAMS
Article Text (p. 18)
1993 Mazda RX7

For www.iluvmyrx7.com

Copyright © 1998 Mitchell Repair Information Company, LLC

Monday, August 20, 2001 07:18AM

CHECK ®
AIR BYPASS VALVE [ABV] VALVE g 3" fﬁgou)
INTERCOOLER il
("J AWS)
Srar tAwe)
[ | ACTUATOR
{OOUBLE THROTTLE vacuuM /|| ipOUBLE THROTTLE
CONTROL |OTCNT]) CHAMBER/ § CONTAGL {DTCNT])
AIR CHAAGE RELIEF || HepecsS cHEC Voo
FRESH AIR DUCT | CLEANER T ) -vALVE VALVE VAL 1158)
m = - SOLENDID VALVE g - FIRST IDLE CAM
CHECK CAARGE RELIEF, THERMO WX
VALYE H [CRED ey
PRESSURE_ - DASHPOT
CHAMBER ) L i TR \&’/
SOLENGID VALVE: T CONT, s Sor | [uacium . THROTTLE
{TURBC CONTROL) . : 3 SENSOR
[TENT| CHEGK, | — D VALVE INTAKE AIR
S ALVE ) . EGK VALVE THERMOSENSOR
. ACTUATOR INJECTOR FRESSURE
- ICCNT} SECCMDAR SOLENCAT GASFILTER. “grycon
| VALVE [PURGE] ;
o [ : HRGA CATGH
SENSOA SOLENOID | FUEL FILTER
ALV TANK HGH
o i AR THIGH]
FRONT XL Wl CL e O o TRl e || —,—
CONVERTER - o] MDI'D
" VAL\'E
[RELIEF 1]

MAIN
o SILENCER [-ml-lm‘
[
.

MAIN CONVERTER

ACTUATOR
WASTEGAT

CONTROL
WGLCNT])

*
CRH 1 7‘© E

ACTUATOR
[TURBOCCNTROL
[TCNT])
SOLENOID
VALYE
[WASTEGATE

CONTROL [WGCNT])

S3HS0017

Fig. 23:
Courtesy O Mazda Mdtors Corp.
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Courtesy O Mazda Mdtors Corp.
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93C80020 VACUUM SYSTEM SCHEMATIC

Fig. 25: Vacuum System Schematic (929 3.0L)
Courtesy O Mazda Mdtors Corp.
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Fig. 26: Vacuum Hose Routing Di agram (929 3.0L)
Courtesy O Mazda Mdtors Corp.
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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Mazda Renpval, Overhaul & Installation

B2200, B2600i, M ata, MV, MX-3, MX-6,
Navaj o, Protege, RX7, 323, 626 & 929

INTRODUCTION
Renoval , overhaul and installation procedures are covered in
this article. If conponent renoval and installation is primarily an
unbol t and bolt-on procedure, only a torque specification may be
furni shed.

NOTE: On M ata, obtain code nunber and deactivate anti-theft alarm
bef ore di sconnecting battery cabl e.

IGNITION SYSTEM
DISTRIBUTOR

NOTE: M ata, Navajo and RX7 are equi pped with distributorless
ignition system

Refer to appropriate illustration when renoving, overhauling
or installing distributor. See Figs. 1-7.

Pick-Up Cail
Gasket (G-Rotor) o
Distributor Cap \ ' |
Rotor ‘,g* ( /' Vacuum
¢ e Control
Unit
T Breaker
. “Signal Rotor
Pick-Up Coil & Pin
With Ignitor ? -

=

Fig. 1. Exploded View O Distributor (B2200 Carbur et ed)
Courtesy of Mazda Mdtors Corp.
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0" Ring

b Zj@

W
d View O Distributor (B2200 PFlI, B2600i, MV 2.

Fig. 2: Explode
6L, Protege & 323)
Courtesy of Mazda Mdtors Corp.

Rotor _
Drive Gear Distributor Cap

90A15057 =

Fig. 3: Exploded View O Distributor (MPV 3.0L)
Courtesy of Mazda Mdtors Corp.

Crank Angle
Sensor

>

) G g 920249739
Fig. 4: Exploded View O Distributor (MX-3 1.6L)
Courtesy of Mazda Mdtors Corp.
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Distribsutor
Cap

92024978

Fig. 5 Exploded View O Distributor (MX-3 1.8L, MX-6 2.5L & 626
2.5L)
Courtesy of Mazda Mdtors Corp.

"0" Ring insulator

3C79451
Fig. 6: Exploded View O Distributor (MX-6 2.0L & 626 2.0L)
Courtesy of Mazda Mdtors Corp.

|
= Zeal

92624980

Fig. 7: Exploded View O Distributor (929)
Courtesy of Mazda Mdtors Corp.
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CRANK ANGLE SENSOR

Renoval & Installation (M ata)

Di sconnect sensor connector. Renove hol d-down bolt. Renove
sensor. To install, reverse renoval procedure. Adjust ignition timng.
See D - ADJUSTMENTS article. Tighten bolt to specification. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article.

Rermoval & Installation (MX-3 1.8L, MX-6 2.5L & 626 2.5L)
Crank angl e sensor is |located on front of engine near crank
pul l ey. To renove, disconnect negative battery cable. Renove idle
pul | ey bracket. Renove dipstick pipe. D sconnect sensor connector.
Renove sensor. To install, reverse renoval procedure. Tighten bolts to
speci fication. See TORQUE SPECI FI CATI ONS tabl e. Adjust ignition
timng. See D - ADJUSTMENTS articl e.

Renoval & Installation (RX7)

Di sconnect negative battery cable. Renove drive belt. Renove
crankshaft pulley and crank angl e sensor plate. Renove nuts and sensor
bracket. Disconnect electrical connectors. Renove crank angle sensors.
To install, reverse renoval procedure. Tighten sensor nounting nuts to
speci fication. See TORQUE SPECI FI CATI ONS TABLE at the end of this
article.

Renoval & Installation (929)

Crank angle sensor is |located on front of engine, near crank
pul l ey. To renove, disconnect sensor connector. Renove nounting bolt.
Renmove sensor. To install, reverse renoval procedure. Adjust ignition
timng. See D - ADJUSTMENTS article. Tighten bolt to specification.
See TORQUE SPECI FI CATI ONS TABLE at the end of this article.

CRANKSHAFT POSITION SENSOR

Renoval & Installation (Navajo)

Di sconnect negative battery cable. Disconnect crankshaft
position sensor connector. See Fig. 8. Renove crankshaft tim ng sensor
nmounti ng screws, and renove sensor. To install, reverse renoval
procedure. Tighten screws to specification. See TORQUE SPECI FI CATI ONS
TABLE at the end of this article.

Wiring
Harness
Connector

Crankshaft
Position Sensor

93G79687

Fig. 8: Locating Crankshaft Position Sensor (Navaj o)
Courtesy of Ford Motor Co.



N - REMOVE/INSTALL/OVERHAUL
Article Text (p. 5)
1993 Mazda RX7

For www.iluvmyrx7.com
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, August 20, 2001 07:18AM

FUEL SYSTEM

WARNI NG Al ways relieve fuel pressure before disconnecting any fuel
injection-rel ated conponent. DO NOT allow fuel to contact
engi ne or electrical conponents.

FUEL SYSTEM PRESSURE RELEASE

Except Navaj o

1) Start engine. On B2200 PFI, B2600i, M ata, MX-6, RX7, 626
and 929, disconnect fuel punp relay or circuit opening relay. See FUEL
PUMP/ Cl RCU T OPENI NG RELAY LOCATI ON t abl e.

2) On MPV 3.0L, disconnect airflow sensor connector. On all
ot her nodel s, di sconnect fuel punp connector near fuel tank (on MX-3,
Protege and 323, fuel punp connector is accessible fromunder rear
seat cushion).

3) On all nodels, allow engine to run until it stalls. Turn
ignition off. Reconnect electrical connector.

FUEL PUMP/ Cl RCU T OPENI NG RELAY LOCATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Locati on
B2200 PFlI & B2600i .............. Behi nd Left Kick Panel
Mata ........ ... ... .. . ... Left O Steering Col um
M--6 & 626 ... ... Under hood Rel ay Panel
Protege & 323 . ... ... .. .. .. ... Bel ow d ove Box
RX7 & 929 . ... .. . .. . .. Under hood Fuse BI ock

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Navaj o

1) Di sconnect negative battery cable. Renove snow ice shield.
Renove air intake tube between air cleaner and throttle body. Renove
fuel filler cap to release fuel tank pressure. Connect Fuel Pressure
Gauge (49-UNO1-010) to fuel pressure relief valve (Schrader valve) on
fuel supply manifold, near fuel pressure regulator. See Fig. 25.

2) As an alternate nethod, disconnect inertia switch
connect or behind instrunment panel, under radio. Start engine and
operate until it stalls.

FUEL LINE CONNECTORS (NAVAJO)

NOTE: Al t hough push-connect fittings and spring |ock couplers are
simlar in function, different procedures and tools are used
to di sconnect and connect these connectors. See Figs. 9 and
10.

Di sconnect (Push-Connect Fitting)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Renove | ocking (safety) clip (if equipped).

2) Position Push-Connect Fitting Rel easer (49-UNO1-053 for
5/ 16" line; 49-UNO1-054 for 3/8" line) over fuel line. See Fig. 9.
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Slide releaser into fitting. Pull fuel lines apart.

Connect

Press fuel lines together until a click is heard. Attenpt to
pull lines apart to ensure coupler is fully engaged. Install | ocking

clip (if equipped).

Fush-Cannect Filling Releaser

Lacking Clip

SH17837

Fig. 9: Disconnecting Push-Connect Fitting (Navaj o)
Courtesy of Ford Motor Co.

Di sconnect (Spring Lock Coupl er)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Renove | ocking (safety) clip (if equipped). Place Spring Lock
Coupl er Rel easer (49-UNO1-051 for 3/8" line; 49-UN01-052 for 1/2"
line) over fuel line coupler. See Fig. 10.

2) Push spring | ock coupler releaser to release female
fitting fromgarter spring. Pull spring | ock coupler apart. Renove
rel easer.

Connect (Spring Lock Coupler)

1) Check for damaged garter spring. If garter spring is
damaged, renove using small hooked wire and repl ace spring. Wpe end
of lines using clean cloth. Place new "O' rings onto tube. Lubricate
ends of lines with clean refrigerant oil.

2) Push fitting together using a slight tw sting notion.
Ensure garter spring is over flared end of female fitting. Attenpt to
pull lines apart to ensure coupler is fully engaged. Install | ocking

clip (if equipped).
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Warning-Relieve fuel system pressure befare
disconnecting coupling

Spring Lack Coupler

Fit Tool To Coupling
So That Too! Can Enter
Cage To Release Garter Spring

Push Tool Into Cage Opening
To Release Female Fitting
2. From Garter Spring

3 Pull Mate and Female
Fittings Apart

Remove Tool From Disconnected
Spring Lock Ceupling

Fig. 10: Disconnecting Spring Lock Coupler (Navajo)
Courtesy of Ford Motor Co.

FUEL SYSTEM PRIMING

CAUTION:  After performng fuel systemrepairs, use follow ng
procedure to prinme fuel systembefore starting engine .
This prevents excessive engine cranking and all ows system
to be | eak-tested.

Except Navaj o

1) On B2200 PFI, B2600i, and MPV, connect junper w re between
termnals of Yellow 2-pin connector. See FUEL PUWMP TEST CONNECTOR
LOCATI ON t abl e.

2) On all others, connect junper wire between G\D and F/ P
terminals of data |ink connector. See Fig. 11. On all nodels, turn
ignition on for about 10 seconds and then off. Di sconnect junper wre.

Navaj o
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Wthout starting engine, turn ignition on and off 5-10 ti nes.

FUEL PUMP TEST CONNECTOR LOCATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Locati on
B2200 PFI & B2600i ......... Ri ght Rear Corner O Engi ne Conpart nment
MPV Left Front Corner O Engi ne Conpart nent

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

|
iI\I\N\I\N
Diagnostic |

Connector ) T \T_

GND F/P
91117838

Fig. 11: Data Link Connector Term nal |ID (Except B2200, B2600i,
MPV & Navaj o)
Courtesy of Mazda Mdtors Corp.

CARBURETOR (B2200)

Renoval & Installation

Di sconnect negative battery cable. Renove air cleaner.
Di sconnect accel erator cable, cruise control cable (if equipped), al
necessary vacuum hoses, fuel hoses and el ectrical connectors. Renove
carburetor nmounting nuts. Renove carburetor. To install, reverse
renmoval procedure.

Di sassenbly (Air Horn & Choke Assenbly)

1) DO NOT renove choke val ve and shaft fromair horn.
Di sconnect vacuum hose from choke opener (pull-off) diaphragm Renove
accel erator punp connecting rod, spring and |l ever. See Fig. 22. Renove
spring. Disconnect air vent solenoid valve wire from connector.

2) Disconnect choke rod. Renove air horn retaining bolts.
Renmove air horn and choke assenbly from nmai n body. Renove air vent
sol enoi d val ve, spring and gasket fromair horn.

Di sassenbly (Needl e Val ve & Fl oat)
Renove float, pin and gasket. See Figs. 15 and 22. Renove
needl e val ve assenbly. Renove sight glass assenbly from nmain body.

CAUTION: Note location and size of air bleeds and jets before
removal . Ensure conponents are installed in correct
| ocati ons.

Di sassenbly (Air Bleeds & Jets)
1) Renove secondary slow jet, secondary slow bl eed, secondary
mai n bl eed and secondary main jet frommain body. See Figs. 12 and 22.
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Renove primary main bleed, slow jet and plug, primary slow bl eed and
primary main jet from mai n body.

2) Renove richer air bleed, primary slow bl eed, coasting
richer air bleed and coasting richer jet fromair horn. See Figs. 13
and 22.

1. Secondary Slow Jet 5. Primary Main Bleed -
2. Secondary Slow Bleed 6. Siow Jet & Plug
3. Secondary Main Bleed 7. Primary Slow Bleed :
4. Secondary Main Jet 8. Primary Main Jet

Fig. 12: Locating Air Bleeds & Jets (Min Body)
Courtesy of Mazda Mdtors Corp.

Richer Arr
Bleed

Coasting
Air Bleed

Coasting Richer Jet

Fig. 13: Locating Air Bleeds & Jets (A r Horn)
Courtesy of Mazda Mdtors Corp.

D sassenbly (Mai n Body)

1) DO NOT renove venturi's from main body. Renove coasting
ri cher solenoid valve and "O' ring. See Fig. 22. Renpve idle swtch
and spring. Renove slow fuel -cut sol enoid val ve, needl e valve, spring
and gasket. Renove dashpot (MT).

2) Renove accel erator punp plunger and spring assenbly.
Renove retaining clip, strainer and inlet check ball. Renove outl et
check ball plug, outlet check ball and spring.

3) Disconnect throttle |ink, vacuum di aphragm connecting rod
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and throttle return spring. Renpove throttle body-to-mnmain body
retaining bolts (one bolt is located inside throttle body). Separate
throttle body from mai n body.

Di sassenbly (Throttl e Body)

DO NOT renove throttle valve and shaft fromthrottle body.
Renove vacuum (secondary) di aphragm assenbly. Renove di aphragm cover
screws. Renove cover, spring and di aphragm Using small punch and
hamer, renove spring pin located in front of m xture adjusting screw.
Renove mi xture adjusting screw.

NOTE: DO NOT i mmer se di aphragns, el ectrical conponents or
synthetic parts in carburetor cleaner.

Cl eaning & I nspection

1) Thoroughly clean netal parts in carburetor cleaner. Using
conpressed air, dry all conponents and bl ow out all passages. DO NOT
use wire or pointed netal objects for cleaning. Inspect air horn, main
body and throttle body for cracks.

2) Inspect choke shaft and throttle shaft for wear. Check al
jets and air bleeds for open passages. |nspect needl e and seat for
wear. |Inspect float and accel erator punp cup for damage. Repl ace al
danmaged conponents.

3) Inspect vacuum di aphragm for damage. Inspect idle mxture
screw for wear and burrs. Apply battery voltage to sol enoids to ensure
sol enoi ds operate (indicated by val ve stem novenent).

4) Check electric choke heater by connecting an ohmeter to
wi re connector and heater ground. If continuity does not exist,
repl ace el ectric choke heater.

5) To check M xture Control (M C) solenoid, apply battery
vol tage across sol enoid using sol enoid connector. See Fig. 14. From
bottom of air horn, blow air through valve in direction indicated. If
air does not flow through valve with sol enoid energi zed, replace air
horn assenbly (M C solenoid and air horn are replaced as an assenbly).

Airflow  "O" Ring

Mixture/Control
Solenoid

Sclencid
Connector

93B796%0

Fig. 14: Checking M xture Control (M C) Sol enoid
Courtesy of Mazda Mdtors Corp.

Reassenbly (Al Parts)
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1) To reassenbl e, reverse di sassenbly procedure using NEW
gaskets. DO NOT install spring pin in front of mixture screw until
idle mxture has been adjusted with engi ne running. Before installing
air horn on main body, adjust float |evel and float drop. Install NEW
"O' ring on MC solenoid and coat "O' ring with gasoline.

2) After reassenbly and before installing carburetor, adjust
choke pull-off diaphragm fast idle cam(throttle opening angle), fast
i dl e cam (choke openi ng angl e), choke unl oader, secondary throttle
val ve and accel erator cabl e.

3) After installing carburetor, adjust curb (hot) idle speed,
fast (cold) idle speed and idle m xture. See D - ADJUSTMENTS arti cl e.

Adj usting Float Level

Wth air horn upside-down and gasket renoved, allow float to
hang by its weight. Measure di stance between top of float and air horn
gasket surface. See Fig. 15. If distance is not .42-.46" (10.7-11.7
mm) on A/T nodels or .46-.50" (11.7-12.7 nm) on MT nodels, bend fl oat
seat as necessary.

Adj usting Float Drop

Wth air horn upright and gasket renoved, allow float to hang
by its weight. Measure between bottomof float and air horn gasket
surface. See Fig. 16. If distance is not 1.81-1.85" (46.0-47.0 nm,
bend float stop as necessary. See Fig. 15.

I i Float Seat

Here

Fig. 15: Adjusting Float Level
Courtesy of Mazda Mdtors Corp.

Air Horn

Measure Here

Float

Fig. 16: Adjusting Float Drop
Courtesy of Mazda Mdtors Corp.

Adj usting Choke Pull-Of D aphragm
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Apply about 16 in. Hg vacuumto choke pull-off diaphragm
Lightly push choke plate toward cl osed position. Measure clearance
bet ween top of choke plate and air horn. See Fig. 17. If clearance is
not .067-.085" (1.70-2.16 nm, bend choke |l ever until clearance is
wi thin specification.

Adj usting Fast Idle Cam (Throttl e Openi ng Angl e)

Set fast idle camon second highest position. Measure between
primary throttle valve and throttle bore. See Fig. 18. If clearance is
not .033-.041" (0.84-1.04 nm, turn fast idle adjusting screw as
necessary.

Bend Choke
Lever To Adjust

Measure
Clearance

Fig. 17: Adjusting Choke Pull-Of D aphragm
Courtesy of Mazda Mdtors Corp.

-

. Fast idle
Measure Clearance Here saw—p'Gl Adjusting Screw

Fig. 18: Adjusting Fast Idle Cam (Throttle Val ve Angl e)
Courtesy of Mazda Mdtors Corp.

Adj usting Fast Idle Cam (Choke Val ve Angl e)

Set fast idle camon second highest position. Measure
cl earance between top of choke plate and air horn. See Fig. 19. If
clearance is not .024-.045" (0.60-1.14 mm), bend starting arm |If
| arge adjustnent is required, bend choke rod.

Adj usti ng Choke Unl oader

Fully open primary throttle val ve. Measure cl earance between
top of choke plate and air horn. See Fig. 20. If clearance is not
110-.143" (2.80-3.62 nm, bend tab as necessary.
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Measure
Choke Valve ng;re
Opening Angle Choke

Fast ldle
Laver

Fig. 19: Adjusting Fast Idle Cam (Choke Openi ng Angl e)
Courtesy of Mazda Mdtors Corp.

Measure

Choke Vaive

Bend Here
To Adjust

Fig. 20: Adjusting Choke Unl oader
Courtesy of Mazda Mdtors Corp.

Adj usting Secondary Throttle Val ve

Secondary throttle valve should start to open when prinmary
throttle val ve opens 50-54 degrees and should be fully open when
primary throttle valve is fully open. Measure cl earance between
primary throttle valve and throttle bore when secondary throttle val ve
starts to open. See Fig. 21. If clearance is not .289-.325" (7.35-8.25
mm), bend tab as necessary.

Adj usting Accel erator Cable
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Check accel erator cable deflection (free play) at carburetor.
If deflection is not .039-.118" (1.0-3.0 nm, turn cable adjusting
nuts as needed. Fully depress accelerator pedal. If primary throttle
val ve does not fully open, turn accelerator stop bolt (above
accel erator pedal) as needed to obtain full val ve openi ng.

Measure:
Clearance =i = /\ 52 Degrees

xI
T @
[4]
"
W
)

Primary
| Throttle
Secondary Throttle Valve
Valve [
Bend Tab

To Adjust

Fig. 21: Adjusting Secondary Throttle Val ve
Courtesy of Mazda Mdtors Corp.

1. Accelerator Pump Connecting Rod 12. Slow Fuel-Cut Valve 23. 3econdary Venturi & Nozzle

2. Spring 13. Coasting Richer Solenoid Valve 24, Primary Main Bleed

3. Air Vent Solenoid Valve 14. Dashpot 25. Secondary Main Bleed

4. Choke Rod 15. Qutlst Check Ball & Spring 26. Main Body

5. Air Horn 16. Inlet Check Ball 27. Vacuum Diaphragm Assembiy

6. Choke Assembly 7. Primary Slow Jet 28. Throttle Link

7. Float 18. Secondary Slow Jet 29. Throttle Body

8. Needle Valve Assembly 19. Primary Main Jet 30. Mixture Adjust Screw

9. Accelerator Pump Plunger 20. Secondary Main Jet 31. Gasket
10. Sight Glass Assembly 21. Plug 32. Accelerator Pump Linkage
11. Idle Switch 22. Primary Venturi & Nozzle 33. M/C Solenoid Connector
93D79452

Fig. 22: Exploded View O 2-Barrel Carburetor (B2200)
Courtesy of Mazda Mdtors Corp.
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FUEL PUMP

CAUTION:  After performng fuel systemrepairs, prine fuel system
before starting engi ne. See FUEL SYSTEM PRI M NG

Renoval (B2200 Carbureted Wth El ectric Punp, B2200 PFI

& B2600i )

Rel ease fuel system pressure (except B2200 Carbureted). See
FUEL SYSTEM PRESSURE RELEASE. Renove fuel tank. Renove fuel punp and
sendi ng unit assenbly. Renove fuel punp from assenbly.

Installation (B2200 Carbureted Wth El ectric Punp, B2200 PFI

& B2600i )

Install new punp in sending unit assenbly. Ensure fuel punp
wire termnals do not touch hose clanps or bracket assenbly. To
conplete installation, reverse renoval procedure.

Renmoval (M ata, Protege, RX7 & 323)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE.

2) On Mata, renove rear package trim (behind seat). On
Protege and 323, renpbve rear seat. On RX7, renove carpet in |uggage
conpartnent.

3) On all nodels, renove fuel punp access cover. Di sconnect
fuel hoses and el ectrical connector. Renove fuel punp and sending unit
assenbly. Renove fuel punp from assenbly.

Installation (Mata, Protege, RX7 & 323)

1) Install fuel punp to assenbly using NEW"QO' ring, cap and
spacer between fuel punp and outlet pipe (coat conponents with oil or
gasoline before installing). See Fig. 23. After installing fuel punp
to assenbly, blow through outlet pipe (at top of assenbly) toward punp
to confirmsealing of "O' ring.

2) If air flows through punp, shake punp several tines to
di sl odge check ball. To conplete installation, reverse renoval
procedur e.

Cap
“0" Ring
K Spacer

From Fuel Pump
91J17839 ~ N

Fig. 23: Installing Fuel Punmp (M ata, Protege, RX7 & 323)
Courtesy of Mazda Mdtors Corp.
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Rermoval (MPV & MX- 3)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Renove rear seat. On MPV, |ift rear floor mat.

2) On all nodels, renove fuel punp cover. D sconnect fuel
hoses and el ectrical connector. Renove fuel punp and sending unit
assenbly. Renove fuel punp from assenbly.

Installation (MPV & MX-3)

1) Repl ace fuel hose between punp and outl et pipe (DO NOT
apply excessive force when installing onto punp nipple). Install hose
cl anps.

2) Install punp with wire termnals positioned to avoid
contact with netal parts. To conplete installation, reverse renoval
procedur e.

Rermoval (MX-6 & 626)

Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Renove fuel tank. Turn lock ring counterclockw se. Renove
l ock ring. Renove fuel punp and sending unit assenbly.

Installation (MX-6 & 626)

Cl ean seal area on tank and assenbly flange. Lightly coat NEW
"O' ring with nol ybdenum grease. Install seal in groove. Carefully
install assenbly into fuel tank, ensuring filter is not damaged and
seal remains in groove. Install and turn lock ring clockw se until
tight. Install fuel tank.

Renmoval & Installation (929)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE.

2) Renove rear seat nounting bolts, |ocated between seat
bott om and seat back cushions. Renpbve seat cushions. Renove anplifier
and CD changer (if equipped) and lift |uggage conpartnent carpeting.
Renove hol e cover.

3) Disconnect fuel hoses and el ectrical connector. Renove
fuel punp and sending unit assenbly. Renove fuel punp from assenbly.
To install, reverse renoval procedure.

Renoval (Navaj o)

Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Renove fuel tank. Using Fuel Tank Lock Ring Wench (T86T-
9275-A), turn lock ring counterclockw se. Renove | ock ring. Renove
fuel punp and sending unit assenbly. Renove fuel punp from assenbly.

Install ati on (Navaj o)

Cl ean seal area on tank and assenbly flange. Lightly coat NEW
"O' ring with nol ybdenum grease. Install seal in groove. Carefully
install assenbly into fuel tank, ensuring filter is not damaged and
seal remains in groove. Install and turn lock ring clockw se until
ti ght using Fuel Tank Lock Ring Wench (T86T-9275-A). Install fuel
t ank.
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FUEL PRESSURE REGULATOR

CAUTION:  After performng fuel systemrepairs, prinme fuel system
before starting engi ne. See FUEL SYSTEM PRI M NG

Renmoval & Installation (Except Navaj o)

1) Di sconnect negative battery cable. Rel ease fuel system
pressure. See FUEL SYSTEM PRESSURE RELEASE. On 929, renove dynamc
chanmber. On all nodels, disconnect vacuum and fuel hose(s) from
regul ator. Renove regul ator nmounting bolts. Renove regul ator, gasket
and "O" ring (if equipped).

2) To install, reverse renoval procedure. Install NEW gasket
and "O'" ring (if equipped). On 929, install dynam c chanber with NEW
gasket. Tighten bolts to specification. See TORQUE SPECI FI CATI ONS
TABLE at the end of this article.

Renmoval & Installation (Navaj o)

1) Di sconnect negative battery cable. Rel ease fuel system
pressure. See FUEL SYSTEM PRESSURE RELEASE. Di sconnect vacuum hose
fromregul ator. D sconnect fuel line coupling at regulator. See FUEL
LI NE CONNECTORS ( NAVAJO) .

2) Renove regul ator nounting screws. Renove regulator, "O
ring and washer. To install, reverse renoval procedure using NEW
washer and "O' ring. Lubricate NEW"O' ring with light oil. DO NOT use
silicone grease.

FUEL RAILS & INJECTORS

CAUTION:  After performng fuel systemrepairs, prinme fuel system
before starting engine. See FUEL SYSTEM PRI M NG

Renoval & Installation (B2200 PFI, B2600i & MPV 2.6L)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE under FUEL SYSTEM Renove throttle body. See THROTTLE BODY
under FUEL SYSTEM

2) Renove support brackets and injector harness bracket from
dynam ¢ chanber. Di sconnect vacuum hoses, PCV hose, intake air
t her nosensor connector and ground wire from dynam c chanber. Renove
dynam ¢ chanber.

3) Disconnect vacuum hose and fuel hoses fromfuel rail.

Di sconnect injector electrical connectors. Pull fuel rail wth
injectors and pressure regul ator upward to renove. Renove insul ators,
injectors and "O' rings fromfuel rail.

4) To install, reverse renoval procedure. Apply coat of
engine oil to NEW"QO' rings, and install rings on injectors. Install
NEW i nsul ators. Tighten fuel rail nmounting bolts to specification. See
TORQUE SPECI FI CATI ONS TABLE at the end of this article. Install
dynam c chanber with NEW gasket.

Renmoval & Installation (M ata)
1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Di sconnect negative battery cable. Renove air valve and PCV
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val ve hose fromintake mani fold. D sconnect vacuum and fuel hoses from

fuel rail. Disconnect injector electrical connectors. Renove
insulators, injectors and "O' rings fromfuel rail.
2) To install, reverse renoval procedure. Apply coat of

engine oil to NEW"O' rings and install rings on injectors. Install
NEW i nsul ators. Tighten fuel rail mounting bolts to specification. See
TORQUE SPECI FI CATI ONS TABLE at the end of this article.

Renoval & Installation (MPV 3.0L)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Renove air intake tube. See Fig. 24. Renove throttle body.
See THROTTLE BODY.

2) Renove intake air pipe, extension manifolds and upper
i ntake mani fol d. Di sconnect fuel hoses fromfuel rail. D sconnect
injector electrical connectors. Renove fuel rail and injectors as an
assenbly. Renove insulators, injectors and "O' rings fromfuel rail.

3) To install, reverse renoval procedure. Apply coat of
engine oil to NEW"O' rings, and install rings on injectors. Install
NEW i nsul ators. Tighten fuel rail mounting nuts to specification. See
TORQUE SPECI FI CATI ONS TABLE at the end of this article. Install NEW
extension mani fold and intake air pipe gaskets.

Extension Manifolds

Throttle Body

Air Intake Tube

Fig. 24: View O Upper Intake Manifold Conponents & Fuel Rail
(MPV 3.0L)
Courtesy of Mazda Mdtors Corp.

Renoval & Installation (MX-3 1.6L, MX-6 & 626 2.0L, Protege

& 323)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Di sconnect injector electrical connectors. Renove injector

harness fromfuel rail. Renpve fuel rail nounting bolts. Renove fuel
rail, injectors and pressure regul ator as an assenbly.

2) Renove insulators, injectors and "O'" rings fromfuel rail.
To install, reverse renoval procedure. Apply coat of engine oil to NEW

"O' rings and install rings on injectors. Install NEWIi nsul ators.
Tighten fuel rail mounting bolts to specification. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article.
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Renmoval & Installation (MX-3 1.8L, MX-6 & 626 2.5L)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Di sconnect negative battery cable. Renove air intake tube.
Di sconnect vacuum and fuel hoses fromfuel rail. D sconnect injector
el ectrical connectors. Renove fuel rail, injectors and pressure
regul ator as an assenbly. Renove insulators, injectors and "O' rings
fromfuel rail.

2) To install, reverse renoval procedure. Apply coat of
engine oil to NEW"O' rings and install rings on injectors. Install
NEW i nsul ators. Tighten fuel rail mounting bolts to specification. See
TORQUE SPECI FI CATI ONS TABLE at the end of this article.

Renoval (Navaj o)

1) Thoroughly cl ean engi ne. Rel ease fuel system pressure. See
FUEL SYSTEM PRESSURE RELEASE. Di sconnect negative battery cable.
Renove upper intake manifold and throttle body as an assenbly.

2) Disconnect fuel supply line fromfuel supply manifold. See
FUEL LI NE CONNECTORS (NAVAJO) . Disconnect fuel return line from fuel
pressure regul ator. Renove fuel supply manifold. See Fig. 25.
Di sconnect injector electrical connectors and retaining clips. Renove
injectors fromfuel supply manifold.

Instal |l ati on (Navaj o)

1) Lubricate NEWinjector "O'" rings with light oil. DO NOT
use silicone grease. Carefully install injectors into fuel supply
mani fold. Carefully install fuel supply manifold into | ower manifold
usi ng NEW mani f ol d gasket.

2) Cean and oil fuel supply manifold bolt threads. Install
fuel supply manifold bolts. Tighten bolts to specification. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article. To conplete
installation, reverse renoval procedure.

Fuel Pressure
Relief Valve

Fuel
Fuel Supply
|njector Manifold

Lower
Intake
Manifold

Fuel Pressure
90E04613 Regulator

Fig. 25: Exploded View O Fuel Supply Mnifold Assenbly (Navaj o)
Courtesy of Ford Motor Co.
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Renoval & Installation (RX7)

1) Rel ease fuel system pressure. See FUEL SYSTEM PRESSURE
RELEASE. Renove air intake duct. See Fig. 26. Renove throttle body.
See THROTTLE BODY.

2) Renove upper intake manifold. Di sconnect fuel hoses from
fuel rail. Disconnect injector electrical connectors. Renove idle
speed control solenoid. Renove fuel rail and injectors as an assenbly.
Renove insulators, injectors and "O' rings fromfuel rail.

3) To install, reverse renoval procedure. Apply coat of
engine oil to NEW"O' rings, and install rings on injectors. Install
NEW i nsul ators. Tighten fuel rail mounting nuts to specification. See
TORQUE SPECI FI CATI ONS TABLE at the end of this article. Install NEW
mani f ol d gaskets.

1. Fresh Air Duct 9. Connector

2. Throttle Cable 10. Vacuum Hose

3. Intake Manifold 11. Throttle Body

4. Air Cleaner 12. Upper Intake Manifold
5. Air By-Pass Valve 13. Fuel Hose

6. Pressure Chamber 14. Connector

7. Air Intake Hose 15. Vacuum Hose

8. Coolant Hose 16. Intercooler

93D79510

Fig. 26: Exploded View O Air Intake System
Courtesy of Mazda Mdtors Corp.
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Renmoval & Installation (929)

1) Di sconnect negative battery cable. Rel ease fuel system
pressure. See FUEL SYSTEM PRESSURE RELEASE. Renove dynami c chanber and
throttle body as an assenbly. Disconnect injector electrical
connectors. Disconnect vacuum and fuel hoses. Renove fuel rail,
injectors and pressure regul ator as an assenbly.

2) Renove insulators, injectors and "O' rings fromfuel rail.
To install, reverse renoval procedure. Apply coat of engine oil to NEW
"O' rings, and install rings on injectors. Install NEWIi nsul ators.
Tighten fuel rail mounting bolts to specification. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article.

OXYGEN SENSOR

Renoval

Di sconnect oxygen sensor electrical connector. Sensor may be
difficult to renove when engine tenperature is |l ess than 120gF (482C).
If sensor is difficult to renove, use rust penetrant to avoid damagi ng
threads. Carefully renove sensor.

Install ation

Apply anti-seize to sensor threads (if reusing old sensor or
if new sensor is not coated with anti-seize). Install sensor and
tighten to specification. See TORQUE SPECI FI CATI ONS TABLE at the end
of this article. Reconnect sensor electrical connector.

THROTTLE BODY

CAUTION:  After performng fuel systemrepairs, prinme fuel system
before starting engi ne. See FUEL SYSTEM PRI M NG

Renmoval & Installation (Except Navaj o)

1) On WPV 3.0L, drain about 2 qts. (1.9 L) of coolant from
cooling system On all nodels, disconnect negative battery cable.
Renove air intake tubes.

2) Di sconnect accel erator cable, coolant hoses and el ectri cal
connectors fromthrottle body as necessary. On 929, renove by-pass air
control valve. On all nodels, renpve throttle body. To install,
reverse renoval procedure using NEWthrottl e body gasket. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article.

Renoval (Navaj o)

1) Di sconnect throttle position sensor electrical connector.
Renove snow ice shield to expose throttle |inkage. Renove throttle
cabl e bracket.

2) Disconnect cable fromball stud on throttle body. Renove
air cleaner-to-throttle body air inlet tube. D sconnect canister purge
hose fromfitting beneath throttle body.

3) Renove 4 throttle body bolts. Renove throttle body from
upper intake manifol d.

Install ati on (Navaj 0)
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Install NEWthrottle body gasket. To conplete installation,
reverse renoval procedure.

TURBOCHARGER

Renoval (RX7)

1) Rai se and support vehicle. Drain coolant. Di sconnect
negative battery cable. Renpbve air cleaner, intake air hoses and
pressure chanber. See Fig. 26. Renpbve air control valve assenbly.
Di sconnect vacuum hoses.

2) Renove drive belt and air injection punp. D sconnect
oxygen sensor, exhaust downpi pe and catal ytic converter. Di sconnect
turbo control valve rod and actuator. See Fig. 27. Di sconnect oil
pi pes fromturbocharger. Renove cool ant hoses.

3) Renobve bolts securing turbocharger to exhaust manifold.
Renove turbocharger assenbly.

Installation (RX7)

Install turbocharger with NEW gaskets, "O' rings and exhaust
mani fol d studs. Tighten nuts and bolts to specification. See Fig. 28.
See TORQUE SPECI FI CATI ONS TABLE at the end of this article. To
conplete installation, reverse renoval procedure. Prine oil system

. Intake Air Pipe
. Air Control Valves
. Vacuum Hoses

. Intake Air Pipe

. Turbo Control Actuator
. Clip

. Turbocharger Assembly

SN B WM —

] 93F79512 5
Fig. 27: Exploded View O Turbocharger Assenbly

Courtesy of Mazda Mdtors Corp.
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Turbocharger
Assembly

o (\é\\ . |
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"A" : Tighten To 28-38 Ft. Lbs (38-5
"B" : Tighten To 16-21 Ft. Lbs (22-2
"C" : Tighten To 32-42 Ft. Lbs (44-5
93G79513
Fig. 28: Installing Turbocharger
Courtesy of Mazda Mdtors Corp.
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N© =

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Conmponent Ft. Lbs (N.m
Crank Angle Sensor Mounting Bolt (Mata) ...... 14-20 (19-27)
Distributor Muunting Bolts .................... 14-18 (19-25)
Fuel Rail Mounting Bolt/Nut ................... 14-18 (19-25)
Idle Pulley Bracket Bolts (MX-3 1.8L) ......... 14-19 (19-26)
Oxygen Sensor

B2200 Carbureted . ....... ... . . .. (1)

NaVa] O .. 30 (41)

Al Qhers ... 22-36 (30-49)
Throttl e Body-To-Manifold Bolts

(Except Navaj0) ....... i 14-18 (19-25)
Tur bo- To- Exhaust Manifold Bolts/ Nuts (RX7)

"AY Bolts (2) . 28-38 (38-51)

"B ONUtS (2) 16-21 (22-29)

"CUNULS (2) 32-42 (44-57)
Tur bo- To- Exhaust Pipe Nut (RX7) ............... 28-38 (38-52)
Upper I ntake Manifold Bolt/ Nut

Except Navajo ........ ... ... 14-18 (19-25)

Navaj O ... 15-18 (20-24)

INCH Lbs. (N.m)

Carburetor Muwunting Nuts (B2200) ............... 62-97 (7-11)
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Crank Angl e Sensor Mounting Bolt

MX-3 1.8L, MX-6 2.5L & 626 2.5L .................. 95 (10.7)

RX7 & 929 . .. 71-97 (8-11)
Crankshaft Position Sensor Bolts (Navajo) ..... 79-106 (9-12)
Dipstick Pipe Bolts (MX-3 1.8L) ................ 71-97 (8-11)
Fuel Pressure Regulator Bolts .................. 71-97 (8-11)
Fuel Supply Manifold Bolts (Navajo) .......... 89-124 (10-14)
Throttl e Body-To-Manifold Bolts (Navajo) ...... 71-106 (8-12)
Turbo G| Return Pipe Nut (RX7) ................ 71-97 (8-11)
(1) - Information is not avail able from manufacturer.

(2) - See Fig. 28 for nut/bolt identification.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE
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ARTICLE BEGINNING

1989- 95 ENG NE PERFORMANCE
Mazda EGR Function Testing

Al Mdels

EGR VALVE
PISTON ENGINES (W/SINGLE OR DUAL VALVES)

1) Check vacuumlines for correct routing. D sconnect vacuum
hose at EGR val ve, and plug hose end. Connect vacuum punp to val ve.
Start engine. Apply 6-10 in. Hg to val ve and hol d.

2) Engi ne speed should drop at |east 100 RPM or engi ne shoul d
stall. Vacuum should not drop nore than one in. Hg in 30 seconds.
Reconnect ECGR vacuum hose.

Modul at or Val ve

Di sconnect all vacuum and exhaust pipe hoses. Cap fitting
going to each EGR control solenoid. Blow into bottomfitting from
exhaust pipe end. Apply 7 in. Hg to fitting No. 3 (fromported vacuum
source). Vacuum should hold until pressure at bottomfitting is
rel eased.

Vacuum Ampl i fier

1) Check for adequate manifold vacuum Wth engi ne warm and
at curb idle, connect vacuum gauge to vacuum anplifier port |leading to
EGR 3-way sol enoi d. Vacuum should not be nore than 1.6-2.4 in. Hg at
idle.

2) Disconnect venturi hose at carburetor. |ncrease engine
speed to 3500 RPM Vacuum shoul d not change. Maintain high engine
speed and reconnect carburetor venturi hose.

3) Vacuum gauge should read 3.2-3.8 in. Hg. Return engine to
idle. Vacuum gauge should return to initial reading. |If vacuum gauge
does not return to initial reading, replace vacuumanplifier.

ROTARY ENGINE

Check vacuum hose routing. D sconnect ECR val ve hose. Connect
vacuum punp to EGR val ve. Idle engine and apply 15 in. Hg. EGR val ve
sten di aphragm shoul d nove and engi ne speed should drop at |east 100
RPM or engi ne should stall.

EGR Sol enoi d Val ve

1) Renove el ectrical connector from EGR sol enoid valve (G ay
dot). Renobve vacuum hose at EGR val ve. Connect a vacuum gauge to ECR
vacuum hose. Warm engi ne to operating tenperature.

2) Increase engine speed to 1100-3300 RPM Vacuum gauge
shoul d not read any vacuum Allow engine to idle. Apply 12 volts
across EGR sol enoid valve term nals. Increase engi ne speed agai n.
Vacuum gauge shoul d now read vacuum
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END OF ARTICLE
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